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(54) ismo&m «wwRfflDNA#y^ 



(57) [gift] 

HMU M©«^^«ti/cB»DNA:J<U^-7 

3' -5' x+v^f ur— tfjstt*#rsases*ifc 

ttDNA#yy5-#£fctt&SiF©3' 5* x*y* 

* U T - -e'ffitt^Wf Stfiltt D N A jK U * 7 — K Jt 
"<T\ 1 0 0~6%T?&53' 5' ify^i'Vr-f 

2DNA#y^5--fe*) £^ gf 1 DNAipy^-7" 

•fe*fcj;D-*m2DNA#y^7— \£m>tt< thz omm 

/#-C*5DNA£l0S£K> PH8. 8{C-C95°a 6 

# s £W ir set £#m i swiflijf d n 
A#y^5-#»d88rc*a. tt«ti£$ffl-f sci 

&c<fc D fill «£©*f ««> Wtli ft 



(2) 

1 

5%-c*S3' -5' x+yx^ur— tftsttiff-rs 
«asnfcW»ttDNA#u^9— t" <®idna#>; 

-5' X=fV3!^l/r- fe*jSft£ 
#T&M&ttDNAsi<'.M7-- fe*$fc«^fu©3' - 

^■7— b'Ktk^-r, 10 0~6%-C*S3' -5' 

v**u7~ tfigttft^rsaasnfcwiftttDNAjp io 

';>5-K(S2DNA#';y7-a) *1D 

NA#'Jj(7- tfteJ:tfgl2DNAsi<<.M5~ >P 
&< £t>3 OStt/#r*SDNA-^JSaffi, PH8. 

8(25 °c-ecDiiKffl) (cr 9 5 -a 6 mm<D$!m-c 6 

[i»*392] »2DNA#';jf7— tfOffittsW. sri 
D N A# ') J v — b'cDtStti; 0 fe^S l>ilt$£ 1 QEfe 
©W^Iffl DNAsifJjf?- -tffflJ&gJ. 20 

[i»*S3] *1 DNA>P';^7— fe"2. 5*ftK-3 
t2DNA* - ^7-fe*^0. 02-0. 

* SIIWBS 1 IB«©M^iiiii|ffl DNA#'.M9- 

[18*54] Wl DNA#«;^7— fe'©3' -5' X 

* y * * u r - -tz'tstt^, 3c^fu ©ifitffe d n a # y ^ 

7~te*©3' -5' itV^i'l/T-fe'rSttKit'it, 
ift 1 96etTKffiTOfcfc©r*3»#3B 1 ^BIBiS© D N 

5 ] H 1 D N A * 'J ^ 7 - -tz#s, TiBi&ft# 30 

B«>ttit*wr *3Jese3 nfciwirtt d n a # y 

ffUB: DNA^J^tt£WU &^OT©B*Wt-<T, 
0~5%-C*£3' -5' x*y2*U7~fe?r§tt£# 

•rs. 

D N A£J0BSS : < i & 3 0 

*0fjett : p H 8 . 8 (25 •CCOfflJEtf ) Kt 9 5 

°C, 6 i$|BI©8HIt? 6 0 %&Lk<Dlg8ffi&iV8$-irZ c 

[l»*B6] HI DNA#y^7— WFBWfc?» 40 

ttw^w f sascses titcmmm d n a # y ^ 5 - -e'-e * 
sswog 1 iaig©D n A4< y * =7— vmsM. 

0~5%r*5 3' -5' x+y5?^UT— b'Stt** 

f s„ 

D N A^f&MS. : 4>fc < £ t> 3 0 M.M/tP 

: p H 8 . 8 (25 °CT©f JSffi) KT 9 5 

•a 6 mmommv e o %tLk©^*£tt£Mf -f & c 

MjifiS : i^7 5°C 50 



«fM¥ 1 0-42874 

2 

$H=-fi: 88~90KDa 

r s y^iB^iJ : K?tl##2 {ciatS©r 5 yffie?iJ©H l 

4 1, 1 4 2, 1 4 3, 2 1 0fc<fc^3 1 1 #B©7 3 

mwPU < t l -o£ffij©7 s y»cg}|| Wt7 5 y 
[ll*B7] flDNAiJfJ^7-W, TfBSKt^ 

* & w#3S i laic© DNA^yy? - vmm* 
am ■■ DNA^fiSffitt^wu, asuroawKjffc. 

0~5%T4>£3' -5' x^y5?^U7— ffffitt^W 

f 

D N A^fiJuSS : < t h 3 0 t&S/# 
M%%.& : p H 8 . 8 (25 °CT?©fMii) KX 9 5 
°C, 6 ^©^JIT 6 0 %JKi:©»#t£14 ; £«J#"f 5 C 

SilSH : *\J7 5°C 
7>T-*: 88~90KDa 

7 5 y^ia^j : mmm ©h 1 4 1 #a©7x^ ^ 

>»*r5->K. 814 2#@©<fva.fi/:/47A< 
^x>K, *14 3#B©^*3>«*77X>K. 

mi 4 lftaorx^^^Miflri 4 3*B©y;i/* 

5>S*77->K, H2 1 0#B©7^^*7=r> ; &7 
x;^f>IK, ^3 1 l#a©?a~»^yx^-;U7 

[ft*S8] ^1 DNA#yy^— SB?iJ#^2 
©HI 4 l#B©7X^+">S?£75~>5tgf£l,fc 
If^tt D N A sf< V 7 — if-C* 5 l»*3S 1 IBig© D N A 

[»*a9] HI DNAiifJ^7-W, 12^iJ#^2 
©Hi 4 2#S©-Yyn-Yi/>4r;i/^->(cggSLfc 
WJRttD NA^'J^ 5 — fe"C* 1 IBIS© D N A 

m*m 10] * 1 d n a * y ^ ^ — 

2©3I1 4 3#B©^*3>^75x>(cg}^0?£i 
IffittD N A sj< y -5 — fef £lf mm 1 IBfS© D N A 

*y^7-«i. 

mxm in sidnaik^?-^ ib?ij#^ 

2©H1 4 1#S©T5U?5¥>M£»1 4 3#@©^ 

;^s>i^r7 x >icm.m b tcmmm n a * y ^ 5 

— M -Qh &n mm 1 Ktt© DNAipy>7- -fe'iH^Do 
[«*« 12] * 1 D N A # y y 5 — 1B?iJ#-^ 
2©H2 1 0Sg©7X^7f>S7XA7^>iKI 

ssi/ftjwiftttD na# y ^ 7— v-v&mmm 1 IBIS© 
dna#'j^7- emm* 

mmm 13] iidna#>;^7 —if t\ mm^ 

2©H3 1 lfI0?0-»%7sXJl/77X>(Cfft 
LfcWiti D N A 4< 'J ^ 7 -€-C*£li*« 1 IB«g© D 

[W*JI 14] I2DNA*'^7 — TIBfflf t 



■c* mmm i tern© dna#>.m9- vmimi. 

fB8: DNA£fiSfStt*WU 3' -5' x*V**U 

D N A^ljgaS : PU < i 3 0 

«^5Ett : p H 8 . 8 ( 2 5 °C-e©fj$Etf ) KT 9 5 

•c, 6 mmomm-c e o «fiU:oaap}stt%fi^-r s c 

StiSJg: ift7 5°C 
tH=-S: 88~90KDa 
7 3 ./^Be?tJ : KW##2 KfB$S©7 5 v'MKW 
[»*B15 3 *2DNA#';y5— tf#t. TIBIHt 

T* S»*3S 1 IB*© DNA#'.M9- -fefffljm 

i o o~6%-c*-i>3' -5' x+ys^ur—tfffitt 

D N A^J&iSg : pti < i i 3 0 

*&&5£tt : P H 8 . 8 ( 2 5 XiroaJStt) tCT 9 5 

■C. 6 BJ|B|©*Hn? 6 0 %£Lh©Blffi£tt£«}rf £ C 

T 5 ^Mffifll : KW#<§2 KiB*©7 3 vMKB|©x* 

vi (exoi) mmmmzr^mmyi x, d 

X 2 EX 3 7©5%, X, , X 2 fcJjtfX, ©i!> 

ft< £ 1 0©T 3 y^ft©7 3 yMKaHftLfcT 3 
^KIB?iJ 

16] m 2 d n a# y ^ 5 — *i. nas^t 

WttJtfctfT m& S ft fcirtfttt DNA#y^~tf 

■C& Sff $m 1 ISig© DNAsP'J^7- 

im : DNA£jSffitt*ffU i»SEir©S*«:ik'<'t 1 

1 0 0~6%"C&£3' -5' x + V^UT—t^Stt 

D N A^Jj&IS : 4>ft < £ *> 3 0 t£S/# 
ii^Stt : P H 8 . 8 (25 °Cr©tJMii) Kt 9 5 
U 6 mWHDjBMV 6 0 %Ji(±©^ffrStt?rffiJfr S C 

7 3 -/$i3?tl : @B?iJ#^2 ©US 1 4 0 . 1 4 2 fc «fc 1 
4 4 #B©7 3 SWIZI&COT 5 yi^CgJUUcT 3 /i 
EW 

[8»*S 17] f2DNA#M 9 — *J. TIBIM: 

sweat * § ft dha^vj*^-^ 
mmm i tats© DNA^'jy?- -fe'ifiistio 

fBB : DNA£(S?it£*«U K^OSJRfctfc^-C. 

10 0~6%r&£3' -5' x*y**U7~tffi&tt 

D N A^Jjgjlg :M<i*>3 0 

m%ffit : p H 8. 8 (25 ■CCOajjetf) KT 9 5 

u 6 n$RB©#yiT 6 o %eU:©SI??ffitt£M$TS C 

^F-*: 88~90KDa 
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4 

7 s y mm ■■ mm* 2 ©m 1 4 2 §b © ^ y n ^ 

fr* 3 y i»&cgftt,fc7 3 swmuMtm 

1 4 4#B©*Utfx>>4Ay>K*tt0fc7 5>'M 

[»*S18] WZ DNA^'J^?-^ ia?ij#^- 

2 ©mi 4 2#B©^va-fi/>47^A-7=P>ffi{Cg 
»0fcW»ttD N A# 'J y 5— fe*f$>3!#5j<ll 1 IB«© 

10 19] IS 2 D N A# '.M 7 — &)K @E?iJ#-f 

2©*1 4 2#B©-f vn-rj/>4^*5>«fc«ft 

l-fclffiti D N A# y y 7 — fe*-c$>5if 1 IBtl© D 
NA!i<y^ v-Hf«t(„ 

[»*3B2 0] f2DNA:X'^7- «f#t. IB?iJ#-^ 
2©01 4 2#B©-fva-f^>^7X^-7+*>{Cg}^ 
l/fcWJRtt D N A# y 5 — lft?*SI»*3S 1 iBi£©D 

NA^yy^-fe'iMfJo 

CI»*S2 1 ] M2 DNA^'J^?-^, lB?iJ#-f 
2©H1 4 2#g©-fVCi^J/>*^l'*3>K:«RL 

20 D N A ft <} * =j - MXh 3!f5}08 1 IBtS© D N 

A*y^7— sffla*. 

[If *S 22] H2DNA^y^ 7 — ^3js. @B?iJ#-^ 
2©01 4 2#B©-i , va-i , ^>?ryy>(cgf^0fcW 
iitt D N A si< y jt =j — 4) 3 1 IBig© D N A * 

[»«3B2 3 3 *2 DNA#y^-Hf#. EflHW 
2©mi 4 2#B©-/VO^i/>47;l'^>{cggSU 
D N A # y y -5 - Sit^S 1 IB*g© D N 

A«j«y^5— tfaBSW. 

30 [W*®2 4] S2DNA#'jy7- W> @B?iJ#-^ 
2 ©mi 4 4#B©Xb^->^^'y>(Cg^U/tWil 
ttD NA# y ^ 7— fe'-CASW^S 1 iB!S©DN A*' V 

E»2DNA#yy5-Hsf4^trC<!:ft4f*i-J-S«» 

^1 DNA^y^9— fef : 

11PM : DNA£fi»gH*fru S*f!(©P*(ci:t^-C , 
0~5%-C*S3' -5' x+VJfi' U7—^ffitt€:W 
40 "T5o 

D N A-&J&3IK : ^ < £ & 3 0 

ISS^tt : P H 8 . 8 (25 °C-C©aiJStl) KX 9 5 

°C, 6 B#r B l©«I-C 6 0 %W±©»fft£tt*«^TS C 

Mii'Slt:^7 5'C 
^f-S: 8 8~9 OKDa 

7 3 ■■ I3?iJ#-^2 ©m 1 4 1 fB©TXA 7 f 

>^£75x>0c, mi 4 2#B©-f vn-f-»£7^ 

frxc, mi 43fg©»^s>i477i>t;:, 

50 mi 4 l#S©7XA^+*>®>£mi 4 3#B©^^ 



(4) 

5 

»2DNA#'.M5~K: 

ftJS : DNA£t£?Stt£WU 3' -5' x*VZ>7l> 

D N A^JfcjSK : < £ t> 1 2 0 

: p H 8 . 8 ( 2 5 "Cr©f JMil) {Ct 9 5 

°c, 6 mrsommv 6 o %y,±.<D$mffiizuftir s c 

i/5S-Ct£„ 10 
M*fitt:i^7 5°C 
fl^F-fi: 8 8~90KDa 

7 s y^se^j : mm^2 tamor 3 yiaaw 

im : DNA^JSffittfcffU ^JaEiJOBBRKtb^r. 

1 0 0~3 0%-C&-2>3* -5' :t*VK5'U7~tfr§ 

D N A£j&itS :^<i^l20 tSS/f* 
JlteScStt : P H 8 . 8 (25 °Cr©f Mil) Kt 9 5 

°a 6 H#w©#yi-c 6 o %y.±.<Dm&m£zm$?& c 20 

MMfig: »7 5°C 
#-FS: 8 8~9 OKDa 

7 3 y KEftf : BHHHt 2 ©Ss 1 4 2 #B © -Y 7 n -Y ip 
>£7X^7^>^, iOb£3>BL 7>V<7*">, * 
;l- £ 3 > £ fcS y y > (cg& I, ft: 7 3 7K?@2?U4 fcSffl 

HI 

[l»*B2 6] DNA^iSiU dN 
T P fc J: i>'lf*ll 1 ~ 2 5 Wftifr 1 SIBiS© 30 
B1DNA#'J>7- H*BJ^45fcKli*K[6; § i* 

^be-t « c £ £ 1- & MttiiSo 

[i»#S2 7] •77-fv-^2®©*yd'5?i'U'*? 
r*-CS>oT, l^E*W©^'fv--©DNAftS^ 
ftKffiHWT* 511^2 6fBtt©SKiiitI& 

[m$g2 8 ] mm^^'<%tmm i )M-rmmm2 6 

fBi&©$l£fi*8& 

[fll*B 2 9 ] If Htm 1-25 JHOUfftfr 1 

©SKitifSfflDNAzPy^-- 2ffi-f^>, 40 

[»*3S 3 o ] m$5 1~25 js©(,»-r*i*» 1 mmm 

1^©7*7-YV-^7J©7'7^V-©DN 
AfflS^s£t!UBIfW-C*S2ffi©7-7-{v- > d NT 

p, b s Ab*^j *ymiifflm*s*zmmii£ 

immommtmm] 50 
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[0 00 1 ] 

mmomtztmftm wmammmv n a* 

[0 0 0 2] 

[fi£*©8«r] tfJMRSlB (PC 

r ) *os»***«f aattf tcffli.* sw«itt d n a # y 

fCfflt>6ttSW*M*DNAj|<'.M5--tfB. ££LT-y- 
— • If-*? 7X(Thermusthertnophilus) fefe© 
DNA#yy5— Bcrth#y^9— «2) • 7 

£7?#X(Thennus aquaticus) ftjfc© D N A # y pf 7 

- -fe* craq*' y ^ 5 - )& £#to^ 6 nr t ft:. S ft:, 

jffi?»MB**© DNA^'J^7— fe', ft: £ £ 
Q3'J*X'7 y^-y-XCFVrococcus furiosus) fcfc© 

iff&ttD NA#yy5 — if (pf utj< y ^ 7 - -fef , W092/096 

89, #^5-328969^16) , — • V h9yX(The 
rmococcus 1 i toral i s) *©» Ifttt DNAtfVJv—V 

cnupy^?— fe\ #irW6-7i6o^^fg) 

[0 00 3 ] *|»a#6B«^5£tt^DN A^JiEaSK 

Stl/c^* AXi-avtlT^ (Pyrococcus) s p . K 0 D 1 

<smm& DNAspy^-7 - € ckod* y ^ 9 - -fe*, maw- 

7-298879^&IR) 4JH>fflUfc. *«W#6B 
ji^X2zt v ilT, (Pyrococcus) s p . KOD 1 fi*©^ 'J 

<D&imgtt>m8e.&£ffl$ 1/ ft: * 
S, ^itfOSBSfcit^-cS' -5' i+vjj^ur 
— S}gtt*il>& < i fc 596OTK<£T3ttfcKKl*** 
ffOtH-rciKfiSKftUft:. DNA^JdEjiffi** 
^ft< £&3 0^S/#-e*->r, pH8. 8 (2 5°C 

-commm, q 5 -ck-c p Hzmst&c t bhut * 

So ){C-C9 5°a 6NFr4©MS-C6 0%fe(±©^?¥tS 

ft£&frr 3 c »&HMtt D N a* y y 5 — tf-c 

^^©^Ktb^-C, 3' -5' x+V5?^ 
U7-H2'ffii4^/J>^ < £ 5 %JWTKffiT Ufc»*t?S> 

[0 004]-*, s«««**»e^ strife© nil 

-C 3' -5' i+V5?^U7-€ffitt4^<Taqj|< 
y^7--fe*(KTenTaq-278) £3' -5' X*V2#U7 
— fe'ffitt^Wf -5 Pfu#'Jji7 — fe*Sft:BT 1 i # 'J 
y 5 — fe* S ft:B c: n 6 ©^m#* ?:2S^ U fc D N A # y 

y7-«i^ffl^T, pcR*tf5*ffi*t«#3n 

(Barns, W.M. (1994) Proc.Natl. Acad. Sci . U 
Sk 91, 2216-2220) „ Sfc, 3' -5' x + y#£U7 
— ^fStt^S&^T t h^y ^5— fef£3' -5' i 
* V * ? U 7 - tfffitt £ ^ T P f u # y ^5 - • fe* S ?c « 
T 1 i sj< 'J ^ 7 — ^> t-^F^'V'J v (Thermotoq 
a mari ti ma) i*©B» D N A # 'J J 5 - b 
ft:* y ^ 9— tfffljS»*jm,>T. PC R*tf 
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[0 00 5] 

®m)$M B 1 «S© D N A sK 'J > 9 — * IS I, > 6 tg^K 

tb^r, *9*8S(i*B«#snsfcoo 4 j»3cjeifct>DN 

A£fiBSfi©S& 5 2 «© DNA<KM7 — t > 
jfcOr^&WBBPfciBl**.-**. J: D if tflSfr 

[0006] 

f£tt#ftTU£TS £0 1 DNAs^U y 5— tf J: 9 *>4> 
«<Dffr2 DNA*'J^5- tf©ffl&£fetf#>6&fh ffe 
Sggftte J:CFD N A^lsaEataWSHSfl/^D NA* U jt 
t7—fe\ jlftWiCBfuKH 1 DNA^yy 5 -VHfiXMi 

wS^SBBBKKJfc^r. 3' -5' i+yjU'ur 

— «Ht *s 0 ~ 5 96 -C * S BftS 3 ii fcifiKUt D N A # y 

a~>— ■€-Lrftria02DNA#';y7— fe*^ 

^c#ftfS3' -5* x*V2f U7~Kt£tt4W 20 

-rsDNA#»;^9— fe\ sfcB^ssccffirrsifiBjR 

CCit^T, 3* -5' x*yxyU7-~ tffStt#l 0 0 
~ 6 %-C h 3 htc D N A # y y 5 — fe* J: 9 % S §¥ 
*>eaW3tiSDNAJi«';y7— tfC*SDNA>py^ 

CR#«fT*.aci4IIWliU *»WKB|jtl/fc. 

[0007] ^JBafeafu© 3 • - 5 ■ x 

* v 5t f ur— tfffitt*#-rsw»ttD n a jP y y 5- 
-fe'octb^-c, o-ss^-e&ss' -5' x*y*#i/7 
— tffiHt*#rsa3E3hfcWf»ttDNA#yy^— fe* 30 

(01 DNA^y^v— iz) te£V3' -5' x*V* 
y U 7 - -tfiitt £ Wf SB $Vft D N A # y y 5 — fe*S 
B2£SEir©3' -5' x+y5?i7i^T— fe'tStt^WTS 
W»DNAz}<y^7— fe'Kit^-C, 10 0-6%-C* 
S3' -5* x*V2#U7--tffi§tt£ ; rrS35$ESft 
fcWfRttDNA#y>9— fe* (»2DNA#y>7- 
-tf) HI DNA#y^9— tffeJ:C«B2DNA 

apy^^-W. 5l>JQc < £&3 Oig«/#T?*SDNA 
^fiSiiS. pH8. 8 (2 5°C-C©»I^<il) fcr9 5 

°c, 6b*h©8js'cb oxeLhossfissttifi^-rsc 40 
i *s-c * 5 jiKesat s c £ t f s«t m 
m d n a # y y 7 — vmm-zh s. 

[0 00 8] *^iiDNA%«£L/, 

dNTPfc^^iieDNA^y^^— 
5B;3-i*T, ^7-f7-^*SlT, DNA^-fv- 

[ 0 0 0 9 ] 3 #38WB 1 ^©y'5 Y v-j&Jflfcfr 
C^^v-ODN A#££j*»fcffllittr * a 2 «© 

y'^-fv-, dNTPfcj;<>'±faDNA#y^^— fe'ifi 
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[0 0 10] 

[00 11] *iiOSlDNA^'jy7-«J, 

DNAiP'jy?- fe*Ktir<T, 0~5%, |t?£t<Bl 
%trF(CffiTt/fc3' -5' x*yyyU7~fe'?§tt£ 

[0 0 12] ZO&*)t£%\ DNA*y^7-€£br 

B, 7 5 yME7>J#Eai##2 5cia^©7 3 ygt@a?ij© 

0141, 142, 143, 2 1 OfccfcO'3 1 1#B© 

7 3 maypu <thi nmor s /iKS^fcr 

5 ^HEWt^-f SB**t*S. *©-W£l/CB. IS 

?iJiHt2©l 4 lfa©7X^7f>l%77^>KI 
ftOfcBJR. SB?'J#^2© 1 4 3#@©^;U^ 3 >^?r 
75->KS»Ofc»JR. 1H?IJ#^2©1 4 1#@©7 
X^7**>«£ 1 4 3ilO^WS«77i>K 
g^LfcB^, S3^lJ#^2©2 1 0#BO7X^7f> 
STX/'J^'P^MKiBRUfcB*. iH?i»^2©3 1 1 
SS©?o-»^7x^77 x >{cg}& U fcS*ft £"' 

[0013] Xgfflomi DNAsJ<y^7— ifiUT 
B, TIBS{t^WttM4WTS^3nfciS»DNA 

ii«y^7— fef3W*a. 

ftffl: DNA^fitt^WL. K^U©»*fCj:b-<-C, 
0~5%t?S>5 3' -5' x*V*?U7-~ fe'Slf^W 

D N A^fiKSa :M<it.3 0 ^»/# 

: p H 8 . 8 (25 "CrOM^ii) Kf 9 5 
"C, 6 «FlHO«Hlt? 6 0 %&Lb<B9Sffim&QffitZ C 

[0 0 14] ^mncDMl DNAXVjt?-— fe'iLt 
B, TKaffc^ttttMiff-r S 3 nfeKittt D N A 

ipyy?— g*s*s. 

f^ffl: DNA^)S7Stt«:*U, 9®U©ai*{cJtn:. 
0~5%-C3bS3* -5' X+V5?^U7— ^tStt%# 

■rs. 

D N A^fiSiIS : d>Sc < £ fe 3 0 ^*/# 
il^^tt : P H 8 . 8 (25 •CTOWJEIfi) KT 9 5 

•c, 6 w«r 6 o %&.±(omffimzim?6 c 

tifi-cisi. 

MMSK:^7 5°C 

8 8~90KDa 

7 s yme?ij : ia?ij##2 5ciais©7 3 smsmam 1 

41, 142, 143, 21 0fcJ:E>*3 1 1 #S©7 3 
< £ t> 1 -o^ffi©7 3 y«{c«ftl/fc7 3 y 

[0 0 1 5] *fHB©!&l DNA*yy^-Hf£br 
B, TBrai^BWift**^ S3S*3 nfcW« D N A 



(6) 
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#yy 5— 

0~5%-e*S3' -5' x*y*^b7-^§tt£W 

D N A£)&jta : 'pit < £ t> 3 0 

M%m<£ : P H 8 . 8 (25 •C'CCffljEfi) KX 9 5 

•a 6 mrsommv e o %u±.<Dm^xm^mi> c 

£#•*?#£. 
SISS: ft7 5°C 

8 8~9 0KDa 10 
T 5 smm ■ IB?iJ#-^2 ©0141 fIon/<7l r 

>Mr7->ic, mi 4 2#a©-fvn-i > ~»*TJi' 

=Fx>iC, 01 43fl©»$5>i€77->tC, 
01 4 1#@©7X^7**>8S£01 4 3#B©iOl/* 
5>f?:77^>K, 02 1 0#@©7X^5**>£7 
03 1 lf|©fO-»%7x^7 

[0 0 1 6] $3SHg©02DNA#';y'7~- tz°«, 3' 
-5* x*V2*U7~ SSStt4W^SW«l1tDNA# 
y^5-€Sfc«^lt©3' -5' x*y2#U7- 20 
^Stt*W*5f^ttDNA#!M9-tffcH/*r, 1 
00-6%, »$L.<«9 0~3 0%T?*a3' -5' 
x * V 3 * !✓ 7 -"tfffitt*** 6 mg. § ftfcW» D N 
AjP'J^7— te'T&S,, C©4:^%02DNA:J< , ;y5 
— fe'ibttt, 7 3 y W&WWti&lt 2 icia«©r 5 

g§B?aj©0 1 4 0 , 1 4 2fei:y f l 4 4#a©7 3y^ 
£fl!l©7 3 y»CCgg|Uc7 3 y$ffi2?>J*Wf SUSfta* 
abS. %<n-mtLX\&, 13Wf2©01 4 2#S© 

^yo-f^yx^^^^, ^;u^3>^, 7*^ 30 

3>*/c»y^>Kg^t/c7 3 

[0017] ##PJ©02 DNAifJ^v- fe'£ LT 
B, TfBimt^WttW^W-rSBfe^Sn/cifiittDNA 

ftffi: DNA£jSSStt*WU 3' -5' x+VJj'U 

D N A^J&affi : < £ 4 3 0 

flSStt : p H 8 . 8 ( 2 5 'CCCf JMfi) KX 9 5 40 

°c, 6 mmomm-v e o %nui<Dmffi&&m$?& c 

frf-m. : 88~90KDa 

7 5 smsm ■■ mmn2 KK«or s -/Maw 
[ooi8] *ifi?ao»2DNAjj«';jf7— tftur 

B, Tlffll^fl9tt»4#f *3SaE3tifcB«HtD N A 
1 0 0-6%, jff*L<»90~30%r*53' - 50 



!|tlf1¥ 1 0-42874 
10 

5' x*y3*l/7-~ tfjgtt*Wr*. 

D N A£J081K : < £ h 3 0 

ISSStt : P H 8 . 8 (25 °CT©$Ma) fCT 9 5 

•c, 6 B#K©ffl-c 6 o %vt±.<Dmgrmmmz c 

7 3 ymmm m$mn2 kih«©7 3 y mmm*-* 
yi (EXODSWKSftfirs^HSil, x, d 

X, EX 3 *?-7©5-f3, x, , x 2 fcj:tfx 3 oyj> 

&<iil 0©7 3 y®#ffe©7 3 smitmPlbtcT 5 
y$ffi?«J 

3' -5' x*y**U7-Hz*£tt£feoDNA 
*yjt7-€07S yKBffiEWUi, C©x+y*y u 

(EXO I, EXO II, EXO III, H4) „ X^y I 

(exo 1 ) mmizuxt dx 2 ex, *?-ytim& 

U Ctl<5©7 3ygL D (7X^*5+">K) £E (if 

frit 3 >«) Bx+y 5? ? ur-^JSttKiBarc** c 

£#s*ae>ft"C(,>S. 

[0 0 1 9] *ISBJ©02DNA^y^7--42iLT 
B, TEffiffc^^K4W*S^i*ft:fcWIIM£DNA 

100-6%, S?£b<B90-3 0%T?&l>3' - 

5' x+yst^u-T— effitt**TS. 

D N A^J&jlffi : 4>Sc < i fe 3 0 

i^c/El* : p H 8 . 8 (25 -C-COiUSffl) (CT 9 5 

°C, 6 B$P^©MJIf 6 0 %W±©»ftt£tt£fi$J "T § C 

7 3y^lB?iJ: IB?iJ#-^2©01 4 0, 14 2*J:cn 
4 4#S©7 3 y»4tt©7 3 y^Cg^ L/^7 3 

[0 02 0] *^Bj©02DNA^y^7—fe*£Ur 
B, TEffi{fc¥fl«)ttWtWrS3aC3hfcW«HtDNA 

100-6%, ^fSL<B90~30%•C$)53 , - 

5' x+VJti'UT— m&Zmt 6. 

D N A^J^aft : d>& < £ *> 3 0 

«Sjett : P H 8 . 8 (25 'CTOilteffi) KT 9 5 

°c, 6 mmommv e o %&±amim&*8&*z c 

SilSS:^7 5°C 
OTS: 8 8~9 OKDa 

7 3 y mmm ■■ mzmn 2 1 4 2 *a © -f v a v 

>*7X;<7f>I, ^;l/$3>^, 7^^^=¥>. 
;i-^5>, SJfcByy^KMftUfcTsyBtKW. tit 

B0 1 4 4#g©X U:*x»£A y XCg»Lfc7 3 

[0 02 1 ] 01 DNA^yy 7-42*3^0*02 DNA 
#yy5-#©DNA£$3MBi>&< £i3 o^s/ 
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#\ SfSKBl 0 0~1 2 0SS/#r*oi:, P H 
8. 8 (2 5°CT?©$JMiI) {CT9 5U 6BtP^©MS 
t?6 0%J^±©t£f4%«}f'rtSiBiittDNA4<'J^7 
— tft?*4. *3£98©*1 DNAtf'J^ — fe'fcJctflS 
2 D N A if? U ^ 7— te'B, KO D#'J y7-^fctt» 

[ 0 0 2 2 ] *!6WrB. »2DNA#«;>9— K©ffi 
f 1DNA#'J^7 — fe*©tSttJ: 0 fc^S l>Ci 
»H<. »1DNA!P';j(7-€2. 5#{4Ko 

S2DNA:tfJ^7-«50. 0 2-0. lifit 10 

[0023] cne.©Kasnfc^4^Sf5*tei 

IKOD^ 1 ^?- tzKit^T 3 ' -5' X*VZ?U 

to 024] aa**A-rafc»©K0D>j<y>9— 

JKfeSBlB. ;N'>(n3?#X(Pyrococcous) sp. KO 20 
DS*©B5U3i • E*J##3fcK«©*eT4ffl^fc. 

[0025] *?^©3!i&£EjidftiiB. eai#fi i icia 

* v * ur— tffiHfeWSTLfc*ffflaa!**»jfrr 
s. 

[0026] 7\Mmko d # y > 9— ^terccsm* 

t?£&. WA«^MKODsi<y^7— ifjte^DNA 

saimm m«pcR&^ 
a5ttwafl«0E»air©*ffi*fflir>sci*J-c*s. * 

KSJWJjSCS*ll»*fflt>fc in vivo-C©^M©¥A 
«>TWC*5. *|gBJ-rffiilbfc*^U^> site-dire 
cted mutagenesis^ v F F 7 5^5^ — >tt8D £B, 

CD awfi-saepij^Aofc^xs F*atts 

r^-y^^s-ttSo (2) 'XkdnajH';^?— <ft?D 

NA^MIf-^fcl, 7-fy-XKt7^-^a>S 40 
J£*tr5. (3) »?^5-{v-cfi{ci¥4Uftli>*s. i#S 
^1,77X5 Ffc#^3(WRSi*'T?:/9;*3 F4BJ 
«»©#ASh'Cl>ttl,>DNA*«J»frS. (4) 

«sn?c7-7X5 F-c^BM^meftr*. cs) 

JCTM0ft#*>€.SER^5^5 F«H»U (3), (4) £Si 

«3iiu awi"r4as©#Asnfc^5^3 Fsss 

[0 02 7 ] ±IB©<fc5(CL-C#6tlfcec^y^7"- 
fiRBp LED-M1. pBluescr 
i p t&£©"<i»*-«:JfAU m«*Ii««:JtWlE 50 
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ttOfcft. r > y >^©«ffl*^£?»AStf fcifc* 

«XB&ttttf>2XYTigi!fe{C}g«U 3 7°C-C12~2 
0«#IWg*t,fc«. M$£»UTfflSM£fflti!t- 

s. «ft*a»-r5*ffitt. &&©t,^&£^&£m> 
temmmmmp y a© «t 5 &8Hi*ft£j5t,> 5 

Ci*«r*S. C©fll?*£g«. WLB8 0°C. 3 

o#ibj«hiu ia^fi3fE©jpy^5— tf**ffis-tt. d 

V* * UT— tf?£tt*8H5£U Wi©t£ttJfc#£^!8S 
kodsP';^5— tftJtR-rsctccto. 3' -5' 
x*V2 2 UT— fe*fStt©{STL/fc»l^4^i' y 

[0 02 8 ] ±K^fc£ D»fJtSftfc«l**»6flltlD 

NA^y^^— tf*K»-rs*ffiB. fi»©i>*»**^ 

S*ffli>t4fi<, W*BTlB#fe&J*3. SB*g»R: 
Jg«LT»6nfc«ft:*iajR0&a. HSRH*fcB!»JI 
flW^K «fc 9I^HiUre»*«*fcS. fc&tifc 

ffiB?*fflffi»6»3I. WS8 0-C, 3 0#fB»i 
U *©», *3at»tcJ:»JKODjKy^9-eiii»4 
HURTS. C©W1I^^t7 : -;WG-2 5 ("7 

4tf 5Ci*t#4. t©J£fF©f*. Q^7rO"^, 
*vn'y >-fe7y n~.X&£"©#7A:?n-? F ^-57 ^ - 

■S. C ©fifSH S D S - P A G E fc J: o TSS 

#-©/-<> F^^rgstciffi^sn-s. 

[0 02 9] ^fSBJJKfc^T, D NA-a-JjS'ffitti BUS 

DNAKrx-^snfc^y^^^u^g 1 FSfcB^y 
5?^l/*^ F©3' - 1 Fn+^^Sfc-f^+^y*'^ 
i>\sjr*yYb' -h'i*X7x-FCD«-*X7x-F 
L&SCifcJcD, f t **J'yjJ«KBKc5 I 
tf+^ytf^M-f F5' x.~~h*mm 

[0 0 3 0] *©jStt«D£S». SJ*tStt*Wir>»^K: 

WTB. TIBA?g2 5(il> B**>J:CfCiR*5 m 1 
<fctf«K7kl 0 m 1 FA7? a -^(cJlDit 
BBfii^Lfca. ±KW»«5 M 1 7 5 1 

O^PaStE-TSo *©«. E*50jil. DM 

loo/zi fcutR-t. s etc i o»im*»-r 

•5. C©I€*7X7^W- (^^VyGF/C? 

I/. 7^;U*-©&|f?S14?:^»5 i Ix-^a>*'? 

FtfJI) TltiJU iiDNA'N©)! 

^ u * ^ f ©w 5 ji^^f'j^-r s . &mim<D 1 mmt 
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A : 



C 
D 
E 



B 



4 OmM 
1 6mM 
1 5mM 



1 0 0 us/m 1 
2 ug/u 1 



1. 5mM 

2 0% 



1 us/n 1 



Tris -HC 1 (pH7. 5) 
BSA 

t£tt<fcff4*J8SDNA 

d NTP ( 2 5 0 cpm/pmol [ 3 H] d TT P) 

Fyi'PniM (2mMfny>it F 

+ t'J7-DNA 



[0 03 1]*»fcl-it, 3' -5' Jt^VKi'U 7-tf?£14£«-fS. 
r— b"?£tti«» DNACD3' ^Mi^WI&U 5' 10 DNA^fiftl® : 4>&< i & 1 2 0&S/# 

-*y3 2U:f*F4ilMrr5i£tt4»r>5. ^©?£f»J flgcSltt: pH8. 8 ( 2 5 °C-C©fJSffi) KX9 5 

©£B. 5 0 u 1 ©BOSS (l20mM Tris-HCKpH8.8 at °C. 6«fIHO«H1"C6 0 %&,±<DMmm*&ft?6 C 
25°C), lOmMKCI, 6mM $S®t7>*~"i>A, OmM MgCl, , 

0.156 Triton X-100, 0.00W BSA, 5 jitq F 'Jf")A7 MjIMK : #J7 5°C 
<;b§tlfc^lifiDNA) £1. 5ml©xy^>3^ : 8 8~9 0 K D a 

-^{acMl, DNA^^7-€ai5, 7 5°C T 5 ^MBfll : IB?iJ#^2 KK*©7 3 y«13?ij 

-CI 0#IHKJ£3ttfc& *»CC±- 3 rSl£*fl'±L/. [0 03 5 ] SSSWO&BWWffiSrB. ±RDNA#y 

^{C^+UT-iU-C, 0. l%©BSA£5 0/x lfiD ^ 9— VmiSMH&m U"C> DNA^Mil, 7 

a, §6^ i o%©f y ?acsi, 2%wj>it v-, 4«©f t :t*~>y#^i'u^g 1 fh>;>^ (dN 

hy^AiffiftfclO Owl *Jn?15# 20 TP) *5J£3#r. ^9-fv-*fflSUr. DNA7' 

ftUfcft, 1 2, 0 00 HIS"? 1 0 L» 7 <f v-ffle»*^fiS"J-S^*'C*S. 

^Ut-rS. ±m 1 0 0 m 1 ©tt*t?Sf4*»V>?b- 1 0 O 3 6 3 *&g©&H*liB&© 1 ST&5PCR& 

5/a <^?#-Ftt») "CffiS'JU r«> if. K*W©8lt ^K«I«M*J2*fll-C* 

[0 03 2] fclHBJCfcHT. D NA£lSiiS£ tt. * #^£&Sftfrfi£-f ftfcf, -?-<D7=-- Ts9 

NA#y^9— f2"©Stt«(20r*l Tris-HCl(pH7.5), 8tnM Si UfK^MfCfgliS^ife^'^ -i V— , jff£L<Bl# 

MfcV^S^A, 7.5mM is?*Zl>J h-;k 100 m A^©DNA#g^JS ! felKtgfflW-C&S7 7'Cv-fe 

g/ml BSA, O.UnM dNTP, 0.2wCi [a-" P]dCTP)£ 1 7' JcO'd N T P4*^W©D N A ij< y J 7— ^ififSW^ffl 
7^7-%7-- l J>i'StfcMl 3mp 1 8 1$I1D 30 l^-CPCRSCESf 

NA i 7 5 °CrKlS$'tt&= SJCff±t«SE*©SJ£ff± [0 0 3 7] gj£fiKB. 2 8»©&K?- -f fJUfcffiffi 

if (50mM 7k»bf- F y?A, lOrtW EDTA, 5X7^3- U $!|I3*lS^#^tt3*lSflffi<!:Stt3ftfclSS! 

Jk 0.05% ^'0*7iy-;U^Jl'-) ^JJU^-SCiKJ; {C7"7-Y ^-ifir^-^LXy'^-i^-W^ifi^C^ 

•3fr5. iESjeK-C^StifcDNAtr^yr^ ffliiSSfc* »)£■*-. 94'C-CO. 5~1#IH 

a-^y;I/««j**Kt:»plOfca. W&tHiStt* -» 6 8°CfO. 5~ 1 0 #181*2 5~4 OBKOiE 

-h7^*y57^-^f5. DNAIf-YXv-^-i T 0 2o©7 7-f-7-B»MWIH?iJ©S^©*»cr 

bTBS^OfcA/Hindinifli^S. C©v-#-© ~~;VU *LTS^9-f v-©fflfi&apft*«®S» 

[0 0 3 3 ] *^Bfl{cfc^r. J»85£tt£tt. pH8. 40 i^SSJ:5&;^r*i®SMK7--.M-4. 5lE» 

8 ( 2 5 °Ct?©I'J5£{t) Cct 9 5 'C> 6mm<D^mvco RBB. f#SRfS^©^^iBTSfC+^!fell#PaT'* 

SlffiSte^SUfc-fS. SC£;W?£U>. 2 Okb«tOSl^^©WIiCB, 

[0 034] *^Hj©^fu©B^ttD N A X y y 5 - 4>fc<ifcl0~20 #Pi©7 - - y > i^fc J; CWfiBf 

■bit mbaa? sateen* LtcMtmmmo 1 «-c m*i»* oo. 

*3/-W03?#XCPy!«ocais)sp. KODS*©^ [0 03 8 ] S»^BtiiI©WK^«|tC>Pf LTIS^S 

*-c*So SKOD©#£fl«rtswB. # nsciwsK , m«fy-feo--»k y^^vx 

HiP7-298879^4i«KiB«3tiS. «E»*B±IBffl** ^**^F (DMSO) ^c£'%ffiffl-rS 0 
ig^t/t^gSftS. ^^BTIBII^WttM^W-r [0 0 3 9 ]^-3-CK^jiSnfc5?f U*?K©#ft 

S„ B. «S©^JSE*¥*i»b6-tt. *©@©*«K|iJ*>5 
ffiffl: DNA^^ffitt4WU. 3' -5' i + VS^U 50 t^ttOftSSE^Sti:. ^BE»©»B»**fiT3'e 
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•CL£T„ 0*>0&#6. 3|s^WT?BDNA#yy5- 
•fe"S5tt(an^.r, SJ£jR*K^jt©3' -5' i*V2 

[o 040] KtiMffimopRtws,, m. (zmj*> 
te<tD £ Hi^*» uhmc-j?-<~7~(Dm\\t. sift 
SftoJjMffiWcc i o -rsg-c* S 0 P C RSHgCDHS 

set- ctas&s. c©##MW^7*^>fV"-©ig^> 

■g-SCiic&.S. C©J;5^#MW*S^%E5<* 
[0 04 1 ]*^l©DNAd< l J^7-i2B, ^©?Stt 
^/Sfcitt^A^^^Jt^CiW^ 20 

©-f*>*^oifecc, b s a, i$j*ywmmmt 

mBrritoi x-ioofcJ;0>Mf ^f&LT t,»r fc«fc 

[0 042] *#6BJ1©W«*iffltt*B, 1 H<DVv 4 
v-imjKDzf? A v-ODN A#fi£j$$3KtMW'r 
*521©^7-fv- l dNTPfcJ^iiBDNA^'J 

K-i*>%5m/ftc\ZJ]WH*>. BSAfeJrO' 
^*>#ffi^WJ:teJ;Mf«£^ ##P^T?B, 30 
S2DNA*'J^7- te*©?§ttB. SlDNAiifJ>7 
-«6J:!)WJl>Ci«tU, H1DNA* 
y^5— fe*2. 5#tfcfc-3*. *2DNA#'J^7-K 
55*0. 0 2-0. l|*ft"C*3ti*s#*U>. 

©KUKBsiMiK i o . Mi»fm wtB^y-fey 

>, DMSO, #VX?\s>if<)a~)lt££%^;&-C^ 
[0 043] OtB, T r i si«, F y * 

(tFntww) y^ji^y-» (Fys^HfK 

m , N-b** (fc FB+i/i?*) t?Viyy 40 

BWI»DNA!i<';i7-€Kffi#'f§„ *|6^-CB 

£B, pH7. 5~9. 2 (2 5"C(Cfcl>-t, 1 OmM 
~5 OmM, i?£L<«2 0~1 20mWChh. 2ffi 

Ci^WSbl^ 1 ffi#3^>B7>A-'?A'f :t>3: 

;u^5>m*';^a, ftK*y^A&i*!dsffiffl$n*. 50 
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■€-n6©iSSB2~5 OmM-C&SC U\, 7' 

5-fv-«2i©t';^i'l/t5 : F-C*r)t, 1#B 
ffc<7©D N Aftfi&SfttCfffliiWC* S^-fv-t* 
5Ci»JU>„ 0. 2~l/iMr&5 

[0 044] &5t, W^iJ^ffi^t*l6Hg^#|i(c|5SHg 

mm 1 

mtmbWMK 0 d a*g> dna^'j^?- ^g^o 
9 5°cKr^#fi, fflft^miRLfco f#enfcS{**6 

?S©cSe(,\ 8»MiKODi©»DNA^l 
Mbtc, ;Ud3?W • 7 y :*-+J-X (Pyrococcus furi 
osus) £*0DNA#y^7-^(Pfu#'.M5---fc?) © 
«#*W7 3 >-iHffiWfc«^S. 2S©-77^V"(5'- 
GGATTACTATAGTGCCAATGGSSGGCGA-3 ' fe <£ 5 " -GAGGGCAGA 
AGTTTATTCCGAGCTT-3')*a)SLfc 0 C©2 ffl©7'5 V 
-*«BU PSSOfcDNA^^MifC, PCRSIB 

[0 045] PC RWBD N AK^tt£I3>J*ili5£ 
U r3^MK>J*9aiLfca. t©i|ilDNA»fK-£ 
^O-^iU, KOD l^fef*DNA$UPKS^®I 
SWtfcf u -c-y-tf >^ -f ^ y # -f "fe" a > %tfl\ D 
N A # y ^ 5 — te* £ 3 - F 1 6 mft<DV -1 X**»fc 

(i&4~7Kbp),, Sect, C©^t§©DNAKjt 
£7#n-xy;WPe>EIiKU 77X5FpBS (XF 

(E.coli mo9)£^ftfs$!t,"r, 7-f^y-<&f^SL/ 

ft. if if >^ -y ^ y y-f -tf-j/ 3 xcffiffl - 

IE5-f^7y-^6, KOD l|*S*©DNAii<y^7 
— fef'jie^ 5 i 6 n S ^ O - >tt (E . col i 

DHa09/pSBKODl)£Stf# L?C„ 

[0 04 6] BXff L/fci'C3->^ > (E.COli JM109/pSBK 
OOD^D^'^XS F, p SBKOD 1 ^Sfc 

*6rs ^BBSIIiJIBeL/fc. KOD lf*Efi*©DNA 
4<y^9— ^jtefB5 0 1 omm> 1610 

m®7 5 y«*i3 - f §nri^£i (I3?ij## i ) . 
[0047] 5E£tt# y ^ ^ jter-sfpj^sfc 

2lif©^ai2?[J (1374~2453bp:27 
0 8~4 3 1 6 bp) *PCRBfc^SK:J:«JB(»)Bifc» 

5 F%iSiC, 3«©^9^v-4ifi*^t>-&'C. 

©H, PCRW^^-Zv-B, fi©»f>i-iis^-r 

fc, lWI«C»M!I*ftiWIE«*y-< F <N*J8M: Eco 
RV, C»iM : B amH I ) jWWUlSnSi^KKtf 
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Uc PCF 

mnt, Njzmttcm.tmxzmsb, pcr% 
^©Sffri^-f^-iortTofc. *fc. prate* 

fc. C<D£*>t<CbX% en/c2ffi©K>t?rffl^TflffiP 
CR£ffl^ NSfcffiKEcoR 
V, C»BamH Hf-f F£ltf£K0D 1 
©DNA#y^5— 3 - F -r Stg£ 

^IKcIS*!^*-* pET-8 c©Nc o I/Ba 
mH I If-f K itKillHJOfcWIRB*^^ F3*MU 
•y-r/^n-.r.^LT. fiSyLIWl'ti'*- (pET- 
p o 1 ) £f#fc„ E. coli B L 2 1 (D E 

3)/pet-poi(j, s^x^um^m^'sm 

ftTt>-£ (FERM BP-5 5 1 3) „ 
[0 04 8] ##M2 

KOD^y^7—b , 3§fe^-©f^»P-->^ 

FpET-po 1*>6K0DjJ<';^7— 2< 
ffiU pBluescr i ptKfT'^n-^y^l 
fc. p E T - p o 1 ^ftilBm. X b a I £ B 

amHI (Mmm) VWmb. m. 3kb©KOD 

«ifj^7- m&f-^mabic. ^kcodnakm- 

S^-f^— >a>*y F (JKffl#$g Ligation high) 4 
ffl^-C. Xb a I iBamH I tttllfc^W; Fp 
Blue script SK <-) iSBSl/fc. 
tUIS©3>ff>H2;U competent high JM 

lO^^ffll^-r^M^^tf -^fco 1 0 0 u g/m 1 ©T 
>f->'J >4£/W£L B3|W§» ( 1 b b ') y b 3 

X 0. 5%-Y-XFi+XF5i'F > 0. 5%m.iti~ 
bVOA, 1. 556*^. tVattM)t3 5W16 

■telif^f £^t? 77X5FpKODl «rf#/Co 
[0049] ##W3 

sa^aifeT- (da) <pf^«RDqagaawi»tt d n a # * 



* VJ~>~i£ (DA) 
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?iM2(CIH*S©KOD^';^^— fe*©l 4 1#@©7X 

^5 >k*t 7 i >tc«ft L/ tcmtmmmm n a * 

yj*9— eae^-^o^^s KfcfEHUfc (pKO 

DDA) „ fNKli#-rf site-directed mutagenes 

mmn^mcm-otc. m^y^^-^-tb-x 
j %4t,am®y' ; 7j-?~*&mbtc, ss^7-f7-tt 
iB?ij#-^7Kiaig©^7-f-7-%ffl^fc 0 ^m* 

•C^liMJMl 0 9 4flflWSftU JM109 (pKO 
DDA) 4»fc. 

[0 05 0 ] MB^Iibfc 1 0 0 m g/m 1 ©7>f^ 
U >£^/v/cTBfgtt!! (MolecularCloning. p. A. 2 
CCf2t8) 6L£1 0Ly + -7T-.>f>*-5C#?£L 
fc„ C ©JgfiK^ & 100Mg/ml©7>t't"J>5: 
£/U£5 0 m 1 ©L Bigtfi ( 1 56^* F F 'J 7' F >, 
0. 5%^-^Fx^XF^F, 0. 5%mt*bV 
3A, tVnttM) -C3 0°a l 6i$IBHg*bfc:rtJrtl 

JM1 0 9 (pKODDA) (500mlgP77X3 

3 5-cri2^iaiaa«mg«ufc. 

S«R±»)B#*a'Qv^|lK:j:r)llJRL. 4 0 0ml© 
M$$tftff?i (l0mMTris-HC1(pH8.0), 80mVI KC1, 5mM 2- 
y;W7"H$/-Jl/, lmMEDTA) KSMg, EhSS^ 

JSM** 8 5 "CKT 3 0 ^Mil t/ftf£, ^bftWiCX 
^fe%mft&®&b1c. S&Ktfyx^UWSVfcffl 
(,>fcl»RfH!!3I. iSSc^n. ^>j>t7TO-X?a 
V F 7 A MmcUWffl&ffll ( 50mM Tris- 
HC1 (pH8.0), 50nW Mtft V 9 A, ImM b 
-;k Tween20, O.lJ^-fS F P40, 50%^y-fey 

» tcacftu s^w»ttDNA!py^7— (d 

A) £t#fc 0 ±Ef»itDHODNA#yy5— tf}Stt« 

«. fis^«sR-c9->^b**f?u-ca!De*tf-5fc. 

[0 0 5 1 ] 



i) 



A : 



4 OmM 
1 6mM 

1 5mM 

1 0 0 ug/m 1 

2 (ig/m 1 
1. 5mM 
2 0% 
1 ug/u 1 



5) 



Tr i s -HC 1 (pH7. 

J??:*-* W I — 
BSA 

tSttftff^«DNA 

d NTP (2 5 Ocpm/pmol C 3 H) dTTP) 
F VtrnnmWl (2mMfa'J>it F y 9A) 

f+yr-DNA 

[0 0 5 2 ] (#£) A?£2 5 w 1 , B)tfc<tc>*CS§ 1 , Dv« 1 0 0 n 1 Sflji-C. «f*». 3 1 O^Pal 
5 a 1 fcj:c>*2iffl7Kl 0 m 1 %X-y^> F;l'7?'a-7' *^-TS. C©»^7X7^l'$-- (>7"^7>GF 
CCflJjtTTjJIffjB^l/fca. ±IB«^5 m 1 <&»DAT7 /C7^;W-) T?jtjlL/. DSLRi^x* y-;L--C^ 
5°C"C1 0ffflffl&t2>. %<D'i£> E^5 0 m 50 7 -f ^^-OMfiS&^W^^ U-i/ a > 
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©^Utf^FOffiOj&aiSiJEUfc. HSIffitt©l# 
[0 05 3] ##ff![4 

gBtt (EA) »fcT-©fm%^j%^MIf»DNA# 



3 4 HS©#ffiiCT , 2 {ClB«c©K O D # 

^7- iz©l 4 3#B©^;l-£$>K£7y->{cM 
ft 0 fcBfcSafflfllMt DNAtfyy^- -fe'jUS-f*}^ 7' 
7X5F*fPilfc (pKODEA) . SiR^-fv- 

fc. M(c##^iJ 3 ISIttCDflWKfiSK'CSSSWJIfttt D N 
A#'.M5— £ (EA) 4fcfc. 
[0 054] #^!|5 

gEBtt (PEA) agf-OfHBRtfag^miitttDNA 
ff'jy^ — gflPflHB 

3 4 15»©73 j* KXEW* 2 fcf Sij© K O D # U 
^7-fc?©14 l#g©7X^5**>S®XH 4 3#B 

A*'J^v-^«e^fto7^X3 K4f«JLfc (p 
KODDEA). ilil^^v-4t,T»ie?iJ#-5f4t<: 
IB«©:^v-*«flit,fc. ^77>f7H; 

©ffitt^fcTSgeaiflKttD NA#y^7— tf(DE 
A) £f#fc. 
[0055] ##W6 

seue ( n d ) mB^fm&zf^smstim dna^ 
yy?- 



##M 3 4 H*©7ErSKr . @B?'M 2 CCIBtt© KOD^f 
yyy--te*©2 1 0#@©7X^"9+*>4T^^''7 ; f > 

stccra b tcmmmm&. DNA^yyy- -tste?-* 

&077X3 F*fl*Ofc (pKODND) . jlfl??? 
-fv-4 LT«IB?iJ#^4k:9eiSs©7*^ v~£$Jf L 
fc. 7* 5 A v- BS3»J»# 9 iciam© 7'-7-Y"?— £ 
fll^fc. MK#*«3ilBi«©»«*ffi«:r«S®W«i 
14DNA#'J^7-l2 (ND) 4f#fc„ 
[0 05 6 ] ##ff'j7 

^Mfr ( y f ) m&rHxm&zfif@mwm d n a * 



mm 3 1 mmofi-mt-cmm 2 Kiats© k o d # y 

y^ — b*©3 1 lf@©?ai'>l;7ii;l/77i>(C 
^ Lfc&g®Ii$tttD N A# y > 9 —K«G?-*^-3 
77X5 FfcfBROfc (pKODYF) . ji^'v-fv 

t!77 v-BlB^J## 1 0 Scta$<©7'5 A v-£ffl 
t>fc„ MJC##^3 4H*0«ieSffiKr«3®««ltt 
DNA*'J^7-t* (YF) 4#fc. 
[0 05 7] ##gij8 



NA^yjt?- te'©x*yy ?U7— tf 



_hlB###fl 3 ~ 7 rff 6tlfc^MiB» D N A # 'J y 
7— fe*(DA, EA. DEA, NDfeiOTF) Ox* 
V3ff UT— tfiSttSOTO^SKTSDEUfc. MM 4 
bX, 7t^M©K0D*-y^5-€ (Iftil) 
fc„ 5 0 w 1 ©®£?K (l20nM Tris-HCl(pH8.8 at 25 
°C), lOmMKCl, 6nM SSijT^*— >i7 A, ImM Ucf.\ , 
0.1% Triton X-100 , 0.001% BSA, 5 Mf?"i>A7 
^;U§n?c7^»MDNA) 41 . 5ml©x^>f a 
-7*{C(C^gEL. DNA#'J^9— fe**-en^n2 5# 

5 0#{a, i o ommanit. a*. 5^m©ko 
D*yy^-fe*«o. 25m 0. 5m 

7 5°C-C1 0#R8J5l£3 MKioTS 

M(f±L, XMtyr-iL-r, 0. i%©bsa 
£5 0/u lfln*, 3 6CC1 0%©hy^nnim 2% 

wy>i!th y?A?§?s£i ooy lmitm&btc 

*±"C 1 5 #fl«0fcfft. 1 2, 0 0 0 Hfi-C 1 0 am 
»&Ui*IR*#lSiOfc. ±?»1 0 0 n 1 ©StfiStt** 
fr»3^—> a (>"«!>#- FttU) rtf- 

fc, 0 1 {C#D N A# y y y 5 ~fefSf44 
DNA©^^*4^L/fc„ C©fe*-C»3Sc^MiSfH4D 
NA*y^7-fe?(DEA, DA. EA) ©31W 
y y v — te* «x * V X f V 7— fe'tStt^tts-c t -5 
fc 0 *fc. *'^MiB»DNA4<y^9"-fe* (ND) » 
7^MSi©KOD!i<y^7— fe*©^j0. 1%, B^SWft 
ttDNAsPU^?— fe* (YF) \mo. 0 1%©X*V 

[0058] ##W9 



##^3 ~ 7 -Cf#6n/c3fe^SH»D N A # y y 5 - 
•if (DA. EA, DEA, N Dte AQtYF ) ©J»S3£tt 

tWTo^ffiKrwstfc. nm bit&gm d n a# y 

y •7-€5#fit% 100/il ©SMS (20mMrris-HC1 
pH8.8 at 25 °C, lOmMl'ft* 'J A, lOmM 8l7>t 

2mM5S^V^*/'?A 1 0.15S Triton X-100, 
0. Iraq/ml BSA, 5rtW 2- ^ ;l/*7* h X $ y-;l/) (C®£ 
L. 9 5'Ct7 , U-f>ta^- F4L/c 0 C©ig-^» 

#^i3iaig©^ffi{cr^y 

— fe* (*#!«) *j«fc CW35i!S® K O D * y y 5 -~te* 
(JttmSR) fcl5I«©fftfP%ff-3fc. H2K^UfcJ:5 

k, t,^n©K^MW»DNA^yy^-^^^ii 
ko d?i< yy 5— fe*4 isHitc. 9 5°c, 6B$ra©saffl-e 
6 o %]^<Dfflffi&i7Tibit.. *ncc«- or t aq* 

yy^-Hz'Bl 5%^T©^tSttt-S>' 3 ?i: t , 
[0 0 5 9 ] 1 0 

DNA^iaagape 

3 ~ 7 -eff e, tifcSMWIMt DNA#y^7- 
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■fe' (DA, EA, DEA, NDfeiffYF) ©DNAp > 

^ >; y -5 — If 1 #{4* 1 0 u 1 ©£lS«(20mM Ths-HCl 
(pH7.5), aiMHtV^S^A, 7.5mM r 
— 100 Mq/ml BSA, O.lnM dNTP, 0.2 /iCi [a- 
3 ! P]dCTP)t? 0 . 2 y g ©ie?fJ#-Sf 15©77-fv-?: 
r--y>^S#fcMl 3mp 1 8 1#«DNA£7 5 
"Cr 2 0 4 0 6 0 KtfiflULB 
^•©KlSfflL^ (50rtW im\ti- h y A, lOmM EDT 
A, 55£7-<3-;l', 0.03% ZfZl*:7 xS-~)\s-7)\>~~) % 10 

€ (JKSHi«) *JiD^SSa©K0D#y>9— fe* (JK 

[0 06 0 ] ±IBSl6Ccr^JSS3nfcDNA*TJU* y 

iitf-h 7^^7:7 DNAif-fXv- 
*-iUr»7'<;l'L7cA /mndlll^rffll^fc. t©v- 
#-©;0 K£Jg«<t t/t£t£3tlfcDN A ©If 

acerscitcfcoT. DNA^SEaffi*#»fc. ^© 

IS** l>fh©3l0BS#y^5— tffc5?«®©KOD# 20 
y > 7— tfilsUIK:, ^ 1 2 0 tt£/8>©£j(SaS4W 
0Tl>fc. *tiK»l/-rTaa#y^7-W*»8 0* 

[006 1] ##W 1 1 

Bgasafc?- (in) oima^^MmmmmNA 



##flJ2~Cff f>Wc77X 5 FpKOD 1 K 
OD!i<y^v-€©EXO UlWcffft-T^X, DX, 
EX 3 *?-~:7©5%, X, ©-Y V0-fi/>%7XA7 

^ >ccggi wt!WttD NA#y^7 — fe'iteT- 30 

%&o^7X5 KfcfBKOfc (pKODIN). fl*tt* 
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site-directed mutagenesis + 7 h (X r 7 
■?fc. IK??^- i LT«iH?iJ#-^145Ciaig©-77 

©SIKftfofco »6*ifc:/5X3 FfTvlifflJ M 1 0 
9 4Jt3M6»U JM109 (pKODIN) *»fc. 
[0 06 2] ««ffifflLfc 1 0 0 »g/m 1 ©7 >b*~> 
y^^/WcTBiglft (MolecularCloning. p. A. 2 
tClBtS) 6 L£ 1 0 L^*-? 7 tCftai, 
fc„ C ©tgitttel^sy 1 0 0 u g /m 1 ©T > fcV y > % 
^/U!5 0 m 1 ©L Bigii ( 1 hF'J7'f>, 
0. 5%-f-XHfX|-7i'K 0. 5%&{ti-hV 
vA, ^3tt»t3 0-C, 1 6l$lt!Jg*Lfc*li« 
JM109 (pKODIN) (500mlIP77X3 

ttffl) an, 3 5°c-ei zmamsm^itbit. 

v W$£»<07}fttK «fc ») @JR U 400ml© 
(l0nMTris-HCl(pH8.0), 80rrW KC1, 5mM 2- 

inw edta) icMM&> 

8 5 °CKT 3 OtB&IIU^, 

§6K^yx?P>^5>%ffi 

l»fctiS», «S3c7>Hi, ^ty>-fe7 7 n-xi'a 

Vh^77^-4ffl<\ ffc&K£#*g«i&(5CmM Tris-H 
Cl(pH8.0), 50mMMb*y?A, ImM V=Hc% U-f r - 

0.1* Tween20, 0.03G./— 7*? hP40, 50%#VteV 
» KMftU ^Mtf»DNA*y^7--b' (I 
N) *mc. ±IBff»Ig©DNA*-y^7-42t£MJ 

[0 0 6 3 ] 



A : 4 0 mM 
1 6mM 
1 5mM 

1 0 Ous/m 1 
B : 2 u s/u 1 
C : 1 . 5mM 
D : 2 0% 
E: lus/u\ 
[0 0 6 4] (£8) A*2 5/il. B»>cfcE>'C$§ 
5u lte£U £ WM7kl On l*x*j«>lr fry 
Kfloi-ciJiffiS^a. ±iBMfflif 5 u i *fln*.T7 5 

°Cr 1 oaMKlWS. *fcU E^5 0 n 

i , DjR i o o w i wt, grass i o^ra* 

ft-fS. C©$W7X7^^-(7-jf-7>GF/ 

■^L, 7 ^;b^-©ftltfiitt ; &»>'>^lx— >a>* 
KtbR) ^ItiJb, HMDNA'MD 



Tr i s-HC 1 (pH7. 5) 
BSA 

ffitMbff«)SDNA 
dNTP (2 5 Ocpm/pmol ( 3 H) d TTP 
hVi>vn8m (2mMfniJ>ith'^A) 
y 7—DNA 

C©^ft=T"C3 07>*fcD 1 Qn*)l®Zi>U*?Y : %: 
[0 06 5] #308 1 2 



aatt (ie) ae?-©f^afe«fcpqi^w>MtDNA 

^y^?—t 



1 iH«©^ffiKT, KOD#y^7— fe*©E 
XOHIWCfffifSX, DX 2 EX 3 *=f— 7©5 

X 2 ©WVO-f i/>4^U^5>®KggSUfcWil 
ttDNA#y^5— tfjtef-*f^RLfc (pKODI 

e) . a»?^-fv-£b-cBE?>B#i4«:aatt©^5 



23 

A v-4ffifS bit. -f v-BEWS#ifi{cE« 

jrmcxzkmiinMmNAtfvsv-v < i e> *s 
fc. 

[0 0 6 6 ] 1 3 

■;^7- fe'©ffM 

mmi imm<Dij-mcx, kod#>.m5-~s©e 

XO HliiK^ft-TSX. DX 2 EX 7©5 

dna>j«';^5— ifaer-*fp«Lfc (pkod i 

Q) . 3iJR7 7^v-iUrttlB?iJ#m4CClBa©-7-9 

*ffi{cr3SaBSW«HtDNAJi«';>5— «f ( I Q) «» 
fc. 

[0 0 6 7 ] 0#fflJ 1 4 

^Hft (ID) afe^©^S^O'Bfe^MW»DNA^ 
tf©«MB 

1 iHtt©*ffiK-C, KOD#y^~fe*©E 20 

xo immt<c&&tz>x 1 dx 2 ex s **-v<i>*> 

X, ©^Vt3-f^>4TXA7+*>MKgftLfclB 

«rttDNA#y^5— mm-zirnvtc ( p kod i 
d) o mny^A^-tbxum^mm^am.o-^y 

©^•fv-Wc. M5t, ###Jl 1 £|BJSI©ffi$£ 
^£KT&^IffittDNA#y^--fe* ( I D) 4f# 

[0 0 6 8 ] ##fffl 1 5 

g£H& (TV) gfe^OfaBRpq»CTW»ttDNA^ 30 

I 1 i|5|«0*ffi{cr E X 0 1 iRWcSPfiET S X 
! DX 2 EX j*?-?©^ X 3 ©^Oi^^y 

btcmmm na# y ^ 

fc (pKODTV) ) . S^77-fV"ib-Ctt@B^J# 
■^14«CfBi4©7*7'fv-?rffiiaL?c 0 ^7-/v-B 

1 1 ipili©lf«Sfcr^iSiBiittDNA*'j^7 

— £ (TV) 4f#fc„ 

[0 0 6 9 ] 1 6 40 

gmft (ik) m&?<DttmRvm.mmmmNA# 

I I tmmoii-mcx exoi «wk#?$et s x 

1 DX 2 EX 7©X©5%, X 2 ©-fVd.fi/ 

>4 y y>KjBfti/fci«!ittD n a# y ^ * «£?■ 

SfRHLfc (pKOD IK) . MiRJ'y J-?—t bXii 

iB?ij#-^i4Kiatg© t , 7^- ufc„ 

v-{iB2^l##2liCfBiS©^7 -f v-4ffli,>fc„ M&C 
l iilfll©»M^!*«cr®:^SlB»DNA!i< 
y^^--fe* ( i k) 4f#fc„ 50 
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[0 07 0 ] 1 7 

gaitt ( i r> mG&pmm.v®s&mimDiiA# 

mmi i tmrnoiimcxExo lmmmmzx 

x dx 2 ex ^r-yoxoyjt. x 2 ©-fva^> 
> & r;!/* - > «:■» u /ciB^tt D N a # y y 9 — m 
fe?*fNHUfc (pKOD I R) . WRV^4-?-tb 

9 -f v-B|B?iJ##20KIB«©7 "9 ^ v-4ffll>fc. H 

k, mmi i tmmommfi-mcx^mmwkmN 
Ajpyy?— (ir) 4t#ft„ 

[0 07 1 ] ffl] 1 8 
ff^g«&ttD N A# y tf©J.^V * ? U7— fef 

nat©»g 

±fB###l 11-17 rS6ttfc8S@9W»!lttD N A * 
^5-fe'(IN, IE, IQ, ID, YV, I Kfc«fc 
I R) ©i*72?U7~ fe7St44OT©*ffi(CT« 
Slfc. *fMiLT, ^iS©K0D#'J^7-t*(* 
#*8$?) fcffl^fc. 50nl ©JS£$t (l20mM Tri^HCl 
(pH8.8 at 25°C), lOmM KC1, 6mM fiSlgTV-t-'JA, 
OmM MqCl 2 , 0.035 Triton X-100, 0.O0M BSA, 5juq r 
y^A^Jl^ftfcAISfflDNA) 41 . 5ml©x 
s'Ofa-^KMl/. ±IBDNA4<y^5--€4 
■£*i^tt0. 5a^'j K K 1. 5^-; h 

Mt, 7 5°Cri O^PiBJgtE 2 ttfc. ^ftiCjCoTg: 
JfcfcfMiU ^fC+t'iT-iUTO. 1%©BSA4 
50mlHli, S6JC1 0%<Dh 'J^PaSI, 2%fn 

y >^7- h y 9 A?g$4 loojii m*.m&bit. *± 

-C 1 bftHmbttifc, 1 2,0 0 1 0#RS&fr 

U)5feiR4»liU&. ±i«l 0 0 ti 1 ©JfcWigttijRfl:^ 

U, ^*ttiB»K:«tOfc3i4»l/af^F«*a!l5eL/ 

ft, 

[007 2] I5KSDNA^'jy7-fe*©^'J^7- 
•fe'tStt i D N A ©t>8?$4^ b ?c 0 MfC^^M© K O D 
4<y^7--fe*i©x*V5?^lxr - -b* tStt© tt4 H 6 {C 

mbfc ^:©J:5{c*»WKJ:n^itt<ra9ft3©3 , - 

5' i^VStf l/T— te*-ffitt4W-r&»»DNA#y 
j(7-W6ti4Ci4*l&. 7tMM©K0D^y 
y7-4f©3' -5' i*VSf l/T— fe*ffitt5C>t+L 
■T, IN«^J9 5%, IEtt^7 6%, IQ«^J6 4 
%, IDtt^5 2%, TVB^J4 8%, I KB*>3 0 
%, IRtt^0%©HrStt4WLr^fc o 
[0073] 1 

g^SiDNA^yjt-7— b'©PCR-C©DNA^fi£©iE 

MS©KOD;i<^7-l2, a^BWKlttDNA#y 
^i7-fe*IE, ID, IK, I RfcJ:0*Taqii<y^7 
— fe'iC-oti-c, PCRr©DNA£$©E«f44OT© 
^ffi{criS'JSL/fc. 7"7XiFpUR2 8 8 (Current 
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S§¥ 1 0 - 4 2 8 7 4 
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Protocols in Molecular Biology 1.5.6fCfStS) 

c a I rWUc C©77* 5 F% 1 n gfflt,* 
t PCR^f fofc. SJS»7«. 5 *t 1 ©Sl£«K-3t,> 

■cr^a-x^i/mm^sii^tfi/v ft5.3kb©#-^;> 

F©ittfl£»iSLfc„ W)<bU$ffi&7 3-s-'>\>/i>v 
n*;bAMS!U, ^cx^-Jl^^fr-ofc. £»4 
$IM£5 0 w 1 ©H i g h^v V 7- (50mM Tris-HCl 
(pH7.5) ,100*1 NaCl ,10*1 MqCU , ImM DTT)&QgfSIt, 

&. § hicfflmmms c a i (mmss) «ioai» 

FJjnjfC, 3 7°C-C1 6BSRBKl£;3#fc. rtfP-X-^ 10 
Jl4imS«tTBW©fp§»£#ItU «©g|J#©T 

->2 (BiauHius) 4ffii>rDNA*«wsofc. mm 

UfcDNA 1 0ng£ 1 0 u 1 KSSi^KTE^^ 
y- (lOmM Tris-HCl (pH8.0), ImM EDTA) "C#5RU 7 
>f y-f a v V Uffitim Ligation h 
i gh) (DJxgMl 0 m 1 1 6°C"C3 0^M 

lEUc ^CCrfJlS©3>f-f>H2;K*#*SS[ co 
mpetent high JM109) *m^Xm&$®&Vi itc. * 



[0 07 4] 1 0 0 tig/ml ©r>ti^y>. ImM 
©-f V7"nfJl/^^-^-**5^ hi^F (IPTG, T-#7 
-fy^^ai?) , 0. 7%©5-^o*-4-i'BD- 
3-^>F';;l'-/8-D-^7d' hi/K (X-ga 1 

(7-#^y-^a«) ) fc^ftiLBSWStt (1% 
F F V7*F>, 0. 5%>f-Xhx*XF7i'h, 
0. 5%i&it*YW&< 1. 5%»^, +"^3ttS) 
T3 5°CT?1 6B$ISJg*U 3a~-£#3>F bfc„ 
pUR2 8 8(C«l acZjte^ (/3 -tf-y* FS^- 
€) #M?£T3„ ££->"C, P C R cf 3 © D N A-aSS^IEit 
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27 28 
1374-2453 /rfiElS*J * *2708-4316 /rftl^J 

GCTTGAGGGC CTGCGGTTAT GCGACGTTGC AGTTTGCGCC TACTCAAAGA TGCCGCTTTT 60 
ATMCGGAGA AAAATGGGGA GCTATTACCA TCTCTCCTTG ATCTCCOGTT TACAATAAAG 120 
GCTCGATTCT TCTAGAAGAT TATCGGGGAT GAAAG ATG ATC CTC GAC ACT GAC 173 
Met lie Leu Asp Thr Asp 
1 5 

TAC ATA ACC GAG GAT GGA AAG CCT GTC ATA AGA ATT TTC AAG AAG GAA 221 
Tyr lie Thr Glu Asp Gly Lys Pro Val lie Arq lie Phe Lys Lys Glu 

10 15 20 

AAC GGC GAG TTT AAG ATT GAG TAC GAC CGG ACT TTT GAA CCC TAC TTC 269 
Asn Gly Glu Phe Lys He Glu Tyr Asp Arq Thr Phe Glu Pro Tyr Phe 

25 30 35 

TAC GCC CTC CTG AAG GAC GAT TCT GCC ATT GAG GAA GTC AAG AAG ATA 317 
Tyr Ala Leu Leu Lys Asp Asp Ser Ala lie Glu Glu Val Lys Lys lie 

40 45 50 

ACC GCC GAG AGG CAC GGG ACG GTT GTA ACG GTT AAG CGG GTT GAA AAG 365 
Thr Ala Glu Arq His Gly Thr Val Val Thr Val Lys Arq Val Glu Lys 
55 60 65 70 

GTT CAG AAG AAG TTC CTC GGG AGA CCA GTT GAG GTC TGG AM CTC TAC 413 
Val Gin Lys Lys Phe Leu Gly Arq Pro Val Glu Val Trp Lys Leu Tyr 

75 80 85 

TTT ACT CAT CCG CAG GAC CTC CCA GCG ATA AGG GAC AAG ATA CGA GAG 461 
Phe Thr His Pro Gin Asp Val Pro Ala lie Arq Asp Lys He Arq Glu 

90 95 100 

CAT GGA GCA GTT ATT CAC ATC TAC GAG TAC GAC ATA CCC TTC GCC AAG 509 
His Gly Ala Val lie Asp He Tyr Glu Tyr Asp lie Pro Phe Ala Lys 

105 11.0 115 

CGC TAC CTC ATA GAC AAG GCA TTA CTG CCA ATG GAA GGC GAC GAG GAG 557 
Arq Tyr Leu He Asp Lys Gly Leu Val Pro Met Glu Gly Asp Glu Glu 

120 125 130 

CTG AAA ATG CTC GCC TTC GAC ATT GAA ACT CTC TAC CAT GAG GGC GAG 605 
Leu Lys Met Leu Ala Phe Asp lie Glu Thr Leu Tyr His Glu Gly Glu 
135 140 145 150 

GAG TTC GCC GAG GGG CCA ATC CTT ATG ATA ACC TAC GCC GAC GAG CAA 653 
Glu Phe Ala Glu Gly Pro He Leu Met He Ser Tyr Ala Asp Glu Glu 

155 160 165 

GGG GCC AGG GTG ATA ACT TGG AAG AAC CTG GAT CTC CCC TAC GTT GAC 701 
Gly Ala Arq Val He Thr Trp Lys Asn Val Asp Leu Pro Tyr Val Asp 

170 175 180 

GTC GTC TCG ACG GAG AGG GAG ATG ATA AAG CGC TTC CTC CCT GTT CTG 749 
Val Val Ser Thr Glu Arq Glu Met He Lys Arq Phe Leu Arq Val Val 

185 190 195 

AAG GAG AAA GAC CCG CAC GTT CTC ATA ACC TAC AAC GGC GAC AAC TTC 797 
Lys Glu Lys Asp Pro Asp Val Leu He Thr Tyr Asn Gly Asp Asn Phe 

200 205 210 

GAC TTC GCC TAT CTG AAA AAG CGC TGT GAA AAG CTC GGA ATA AAC TTC 845 
Asp Phe Ala Tyr Leu Lys Lys Arq Cys Glu Lys Leu Gly He Asn Phe 
215 220 225 230 

GCC CTC GGA AGG GAT CGA ACC GAG CCG AAG ATT CAG AGG ATG GGC GAC 893 
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29 30 
Ala Lai Gly Arg Asp Gly Ser Glu Pro Lys He Gin Arq Met Gly Asp 

235 240 245 

AGG TTT GCC GTC GAA GTG AAG GGA CGG ATA CAC TTC GAT CTC TAT CCT 941 
Arq Phe Ala Val Glu Val Lys Gly Arq lie His Phe Asp Leu Tyr Pro 

250 255 260 

GTG ATA AGA CGG ACG ATA AAC CTG CCC ACA TAC ACG CTT GAG GCC GTT 989 
Val lie Arq Arq Thr lie Asn Leu Pro Thr Tyr Thr Leu Glu Ala Val 

265 270 275 

TAT GAA GCC GTC TTC GGT CAG CCG AAG GAG AAG GTT TAC GCT GAG GAA 1037 
Tyr Glu Ala Val Phe Gly Gin Pro Lys Glu Lys Val Tyr Ala Glu Glu 

280 285 290 

ATA ACA CCA GCC TGG GAA ACC GGC GAG AAC CTT GAG AGA GTC GCC CGC 1085 
lie Thr Pro Ala Trp Glu Thr Gly Glu Asn Leu Glu Arq Val Ala Arq 
295 300 305 310 

TAC TCG ATG GAA GAT CCG AAG GTC ACA TAC GAG CTT GGG AAG GAG TTC 1133 
Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr Glu Leu Gly Lys Glu Phe 

315 320 325 

CTT CCG ATG GAG GCC CAG CTT TCT CGC TTA ATC GGC CAG TCC CTC TGG 1181 
Leu Pro Met Glu Ala Gin Leu Ser Arq Leu He Gly Gin Ser Leu Trp 

330 335 340 

CAC GTC TCC CGC TCC AGC ACT GGC AAC CTC GTT GAG TGG TTC CTC CTC 1229 
Asp Val Ser Arg Ser Ser Thr Gly Asn Leu Val Glu Trp Phe Leu Leu 

345 350 355 

AGG AAG GCC TAT GAG AGG AAT GAG CTG GCC CCG AAC AAG CCC GAT CAA 1277 
Arq Lys Ala Tyr Glu Arq Asn Glu Leu Ala Pro Asn Lys Pro Asp Glu 

360 365 370 

AAG GAG CTG GCC AGA AGA CGG CAG AGC TAT GAA GGA GGC TAT GTA AAA 1325 
Lys Glu Leu Ala Arg Arq Arq Gin Ser Tyr Glu Gly Gly Tyr Val Lys 
375 380 385 390 

CAG CCC GAG AGA GGG TTG TGG GAG AAC ATA GTG TAC CTA GAT TTT AGA 1373 
Glu Pro Glu Arq Gly Leu Trp Glu Asn He Val Tyr Leu Asp Phe Arq 

395 400 405 

TGC CAT CCA GCC GAT ACG AAG GTT GTC GTC AAG GGG AAG GGG ATT ATA 1421 
Cys His Pro Ala Asp Thr Lys Val Val Val Lys Gly Lys Gly lie lie 

410 415 420 

AAC ATC AGC GAG GTT CAG GAA GGT CAC TAT GTC CTT GGG ATT GAC GGC 1469 
Asn He Ser Glu Val Gin Glu Gly Asp Tyr Val Leu Gly lie Asp Gly 

425 430 435 

TGG CAG AGA GTT AGA AAA GTA TGG GAA TAC GAC TAC AAA GGG GAG CTT 1517 
Trp Gin Arq Val Arq Lys Val Trp Glu Tyr Asp Tyr Lys Gly Glu Leu 

440 445 450 

GTA AAC ATA AAC GGG TTA AAG TGT ACG CCC AAT CAT AAG CTT CCC GTT 1565 
Val Asn He Asn Gly Leu Lys Cys Thr Pro Asn His Lys Leu Pro Val 
455 460 465 470 

GTT ACA AAG AAC GAA GGA CAA ACG AGA ATA AGA GAC ACT CTT GCT AAG 1613 
Val Thr Lys Asn Glu Arq Gin Thr Arq lie Arq Asp Ser Leu Ala Lys 

475 480 485 

TCT TTC CTT ACT AAA AAA GTT AAG GGC AAG ATA ATA ACC ACT CCC CTT 1661 
Ser Phe Leu Thr Lys Lys Val Lys Gly Lys lie He Thr Thr Pro Leu 
490 495 500 
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31 32 
TTC TAT GAA ATA GGC AGA CCG ACA ACT GAG MT ATT CCA GAA GAA GAG 1709 
Phe Tyr Glu He Gly Arg Ala Thr Ser Glu Asn lie Pro Glu Glu Glu 

505 510 515 

GTT CTC AAG GGA GAG CTC GCT GGC ATA CTA TTG GCT GM GGA ACG CTC 1757 
Val Leu Lys Gly Glu Leu Ala Gly lie Leu Leu Ala Glu Gly Thr Leu 

520 525 530 

TTG AGG AAA GAC GTT GAA TAC TTT GAT TCA TCC CCC AAA AAA CGG AGG 1805 
Leu Arg Lys Asp Val Glu Tyr Phe Asp Ser Ser Arg Lys Lys Arg Arg 
535 540 545 550 

ATT TCA CAC CAG TAT CGT GTT GAG ATA ACC ATT GGC AM GAC GAG GAG 1853 
He Ser His Gin Tyr Arg Val Glu lie Thr He Gly Lys Asp Glu Glu 

555 560 565 

GAG TTT AGG GAT CGT ATC ACA TAC ATT TTT GAG CGT TTG TTT GGG ATT 1901 
Glu Phe Arg Asp Arg lie Thr Tyr lie Phe Glu Arg Leu Phe Gly He 

570 575 580 

ACT CCA AGC ATC TCG GAG AAG AAA GGA ACT AAC GGA GTA ACA CTC AAA 1949 
Thr Pro Ser lie Ser Glu Lys Lys Gly Thr Asn Ala Val Thr Leu Lys 

585 590 595 

GTT CCG AAG AAG AAT GTT TAT CTT AAA GTC AAG GAA ATT ATG GAC AAC 1997 
Val Ala Lys Lys Asn Val Tyr Leu Lys Val Lys Glu lie Met Asp Asn 

600 605 610 

ATA GAG TCC CTA CAT CCC CCC TCG GTT CTC AGG GGA TTC TTC GAA GGC 2045 
He Glu Ser Leu His Ala Pro Ser Val Leu Arg Gly Phe Phe Glu Gly 
615 62 0 62 5 630 

GAC GGT TCA GTA AAC AGG GTT AGG AGG ACT ATT GTT GCA ACC CAG GCT 2093 
Asp Gly Ser Val Asn Arg Val Arg Arg Ser lie Val Ala Thr Gin Gly 

635 640 645 

ACA AAG AAC GAG TGG AAG ATT AAA CTC GTG TCA AAA CTG CTC TCC CAG 2141 
Thr Lys Asn Glu Trp Lys lie Lys Leu Val Ser Lys Leu Leu Ser Gin 

650 655 660 

CTT GGT ATC CCT CAT CAA ACG TAC ACG TAT CAG TAT CAG GAA AAT CGG 2189 
Leu Gly lie Pro His Gin Thr Tyr Thr Tyr Gin Tyr Gin Glu Asn Gly 

665 670 675 

AAA GAT CGG AGC AGG TAT ATA CTG GAG ATA ACT GGA AAG GAC GGA TTG 2237 
Lys Asp Arg Ser Arg Tyr lie Leu Glu lie Thr Gly Lys Asp Gly Leu 

680 685 690 

ATA CTG TTC CAA ACA CTC ATT GGA TTC ATC ACT GAA AGA AAG AAC CCT 2285 
He Leu Phe Gin Thr Leu lie Gly Phe He Ser Glu Arg Lys Asn Ala 
695 700 705 710 

CTG CTT AAT AAG GCA ATA TCT CAG AGG GAA ATG AAC AAC TTG GAA AAC 2333 
Leu Leu Asn Lys Ala He Ser Gin Arg Glu Met Asn Asn Leu Glu Asn 

715 720 725 

AAT GGA TTT TAC AGG CTC ACT GAA TTC AAT GTC AGC ACG GAA TAC TAT 2381 
Asn Gly Phe Tyr Arg Leu Ser Glu Phe Asn Val Ser Thr Glu Tyr Tyr 

730 735 740 

GAG GGC AAG GTC TAT GAC TTA ACT CTT GAA GGA ACT CCC TAC TAC TTT 2429 
Glu Gly Lys Val Tyr Asp Leu Thr Leu Glu Gly Thr Pro Tyr Tyr Phe 

745 750 755 

GCC AAT GGC ATA TTG ACC CAT AAC TCC CTG TAC CCC TCA ATC ATC ATC 2477 
Ala Asn Gly lie Leu Thr His Asn Ser Leu Tyr Pro Ser lie lie He 



(18) m 13¥ 1 0-42 87 4 

33 34 
760 765 770 

ACC CAC AAC GTC TCC CCG GAT ACG CTC AAC AGA GM GGA TGC AAG GAA 2525 
Thr His Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Lys Glu 
775 780 785 790 

TAT GAC GTT GCC CCA CAG CTC GGC CAC CGC TTC TGC AAG GAC TTC CCA 2573 
Tyr Asp Val Ala Pro Gin Val Gly His Arg Phe Cys Lys Asp Phe Pro 

795 800 805 

GGA TTT ATC CCG AGC CTG CTT GGA GAC CTC CTA GAG GAG AGG CAG AAG 2621 
Gly Phe lie Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arq Gin Lys 

810 815 820 

ATA AAG AAG AAG ATG MG GCC ACG ATT GAC CCG ATC GAG AGG AAG CTC 2669 
lie Lys Lys Lys Met Lys Ala Thr lie Asp Pro lie Glu Arq Lys Leu 

825 830 835 

CTC GAT TAC AGG CAG AGG GCC ATC AAG ATC CTG GCA AAC AGC ATC CTA 2717 
Leu Asp Tyr Arq Gin Arg Ala lie Lys lie Leu Ala Asn Ser He Leu 

840 845 850 

CCC GAG GAA TGG CTT CCA CTC CTC GAG GAA GGG GAG GTT CAC TTC GTC 2765 
Pro Glu Glu Trp Leu Pro Val Leu Glu Glu Gly Glu Val His Phe Val 
855 860 865 870 

AGG ATT GGA GAG CTC ATA GAC CGG ATG ATG GAG GAA AAT GCT GGG AAA 2813 
Arg He Gly Glu Leu lie Asp Arg Met Met Glu Glu Asn Ala Gly Lys 

875 880 885 

GTA AAG AGA GAG GGC GAG ACG GAA GTG CTT CAG CTC ACT GGG CTT GAA 2861 
Val Lys Arg Glu Gly Glu Thr Glu Val Leu Glu Val Ser Gly Leu Glu 

890 895 900 

GTC CCG TCC TTT AAC AGG AGA ACT AAC AAG GCC GAG CTC AAG AGA GTA 2909 
Val Pro Ser Phe Asn Arq Arq Thr Asn Lys Ala Glu Leu Lys Arq Val 

905 910 915 

AAG GCC CTG ATT AGG CAC GAT TAT TCT GGC AAG GTC TAC ACC ATC AGA 2957 
Lys Ala Leu He Arq His Asp Tyr Ser Gly Lys Val Tyr Thr lie Arq 

920 925 930 

CTG AAG TCG GGG AGG AGA ATA AAG ATA ACC TCT GGC CAC AGC CTC TTC 3005 
Leu Lys Ser Gly Arq Arg lie Lys lie Thr Ser Gly His Ser Leu Phe 
935 940 945 950 

TCT GTG AGA AAC GGG GAG CTC GTT GAA GTT ACG GGC GAT GAA CTA AAG 3053 
Ser Val Arq Asn Gly Glu Leu Val Glu Val Thr Gly Asp Glu Leu Lys 

955 960 965 

CCA GGT GAC CTC GTT GCA GTC CCG CGG AGA TTG GAG CTT CCT GAG AGA 3101 
Pro Gly Asp Leu Val Ala Val Pro Arq Arq Leu Glu Leu Pro Glu Arq 

970 975 980 

AAC CAC GTG CTG AAC CTC GTT GAA CTG CTC CTT GGA ACG CCA GAA GAA 3149 
Asn His Val Leu Asn Leu Val Glu Leu Leu Leu Gly Thr Pro Glu Glu 

985 990 995 

GAA ACT TTG GAC ATC GTC ATG ACG ATC CCA GTC AAG GGT AAG AAG AAC 3197 
Glu Thr Leu Asp He Val Met Thr lie Pro Val Lys Gly Lys Lys Asn 

1000 1005 1010 

TTC TTT AM GGG ATG CTC AGG ACT TTG CGC TGG ATT TTC GGA GAG GAA 3245 
Phe Phe Lys Gly Met Leu Arq Thr Leu Arg Trp He Phe Gly Glu Glu 
1015 1020 1025 1030 

AAG AGG CCC AGA ACC GCG AGA CGC TAT CTC AGG CAC CTT GAG GAT CTG 3293 
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35 36 
Lys Arq Pro Arg Thr Ala Arq Arg Tyr Leu Arq His Leu Glu Asp Leu 

1035 1040 1045 

GGC TAT GTC CGG CTT AAG AAG ATC GGC TAC CAA GTC CTC GAC TGG GAC 3341 
Gly Tyr Val Arq Leu Lys Lys lie Gly Tyr Glu Val Leu Asp Trp Asp 

1050 1055 1060 

TCA CTT AAG AAC TAC AGA AGG CTC TAC GAG GCG CTT CTC GAG AAC GTC 3389 
Ser Leu Lys Asn Tyr Arq Arg Leu Tyr Glu Ala Leu Val Glu Asn Val 

1065 1070 1075 

AGA TAC AAC GGC AAC AAG AGG GAG TAC CTC CTT GAA TTC AAT TCC ATC 3437 
Arg Tyr Asn Gly Asn Lys Arg Glu Tyr Leu Val Glu Phe Asn Ser lie 

1080 1085 1090 

CGG GAT CCA CTT GGC ATA ATG CCC CTA AAA CAG CTG AAG GAG TGG MG 3485 
Arg Asp Ala Val Gly He Met Pro Leu Lys Glu Leu Lys Glu Trp Lys 
1095 1100 1105 1110 

ATC GGC ACG CTG AAC GGC TTC AGA ATG AGA AAG CTC ATT GAA CTG CAC 3533 
lie Gly Thr Leu Asn Gly Phe Arq Met Arq Lys Leu He Glu Val Asp 

1115 1120 1125 

GAG TCG TTA GCA AAG CTC CTC GGC TAC TAC CTG ACC GAG GGC TAT GCA 3581 
Glu Ser Leu Ala Lys Leu Leu Gly Tyr Tyr Val Ser Glu Gly Tyr Ala 

1130 1135 1140 

AGA AAG CAG AGG AAT CCC AAA AAC GGC TGG AGC TAC AGC GTG AAG CTC 3629 
Arq Lys Gin Arq Asn Pro Lys Asn Gly Trp Ser Tyr Ser Val Lys Leu 

1145 1150 1155 

TAC AAC GAA GAC CCT CAA GTG CTG GAC GAT ATG GAG AGA CTC GCC AGC 3677 
Tyr Asn Glu Asp Pro Glu Val Leu Asp Asp Met Glu Arq Leu Ala Ser 

1160 1165 1170 

AGG TTT TTC GGG AAG GTG ACG CGG GGC AGG AAC TAC CTT GAG ATA CCG 3725 
Arq Phe Phe Gly Lys Val Arq Arq Gly Arq Asn Tyr Val Glu lie Pro 
1175 1180 1185 1190 

AAG AAG ATC GGC TAC CTG CTC TTT GAG AAC ATG TCC GGT GTC CTA CCG 3773 
Lys Lys lie Gly Tyr Leu Leu Phe Glu Asn Met Cys Gly Val Leu Ala 

1195 1200 1205 

GAG AAC AAG AGG ATT CCC GAG TTC GTC TTC ACG TCC CCG AAA GGG GTT 3821 
Glu Asn Lys Arg lie Pro Glu Phe Val Phe Thr Ser Pro Lys Gly Val 

1210 1215 1220 

CGG CTG GCC TTC CTT GAG GGG TAC TCA TCG GCG ATG CCG ACG TCC ACC 3869 
Arg Leu Ala Phe Leu Glu Gly Tyr Ser Ser Ala Met Ala Thr Ser Thr 

1225 1230 1235 

CM CAA GAG ACT CAG CCT CTC MC GAA MG CGA GCT TTA CCG MC CAG 3917 
Glu Gin Glu Thr Gin Ala Leu Asn Glu Lys Arq Ala Leu Ala Asn Gin 

1240 1245 1250 

CTC GTC CTC CTC TTG MC TCG GTG CGG GTC TCT GCT CTA MA CTT GGG 3965 
Leu Val Leu Leu Leu Asn Ser Val Gly Val Ser Ala Val Lys Leu Gly 
1255 1260 1265 1270 

CAC GAC AGC GGC GTT TAC AGG GTC TAT ATA MC GAG GAG CTC CCG TTC 4013 
His Asp Ser Gly Val Tyr Arg Val Tyr lie Asn Glu Glu Leu Pro Phe 

1275 1280 1285 

GTA AAG CTG GAC MG MA AAG MC GCC TAC TAC TCA CAC GTG ATC CCC 4061 
Val Lys Leu Asp Lys Lys Lys Asn Ala Tyr Tyr Ser His Val lie Pro 
1290 1295 1300 
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37 38 
AAG CM CTC CTG AGC GAG GTC TTT GGG AAG GTT TTC CAG AAA AAC GTC 4109 
Lys Glu Val Leu Ser Glu Val Phe Gly Lys Val Phe Gin Lys Asn Val 

1305 1310 1315 

ACT COT CAG ACC TTC AGG AAG ATG CTC GAG CAC GCA AGA CTC GAT CCC 4157 
Ser Pro Gin Thr Phe Arg Lys Met Val Glu Asp Gly Arq Leu Asp Pro 

1320 1325 1330 

GAA AAG GCC CAG AGG CTC TCC TGG CTC ATT CAG GGG CAC GTA GTG CTC 4205 
Glu Lys Ala Gin Arq Leu Ser Trp Leu He Glu Gly Asp Val Val Leu 
1335 1340 1345 1350 

CAC CGC GTT GAG TCC GTT GAT GTG GAA GAC TAC GAT GGT TAT GTC TAT 4253 
Asp Arq Val Glu Ser Val Asp Val Glu Asp Tyr Asp Gly Tyr Val Tyr 

1355 1360 1365 

CAC CTG AGC GTC GAG CAC AAC GAG AAC TTC CTC GTT GGC TTT GGG TTG 4301 
Asp Leu Ser Val Glu Asp Asn Glu Asn Phe Leu Val Gly Phe Gly Leu 

1370 1375 1380 

GTC TAT GCT CAC AAC AGC TAC TAC GGT TAC TAC GGC TAT GCA AGG GCG 4349 
Val Tyr Ala His Asn Ser Tyr Tyr Gly Tyr Tyr Gly Tyr Ala Arq Ala 

1385 1390 1395 

CGC TGG TAC TGC AAG GAG TGT GCA GAG AGC GTA ACG GCC TGG GGA AGG 4397 
Arq Trp Tyr Cys Lys Glu Cys Ala Glu Ser Val Thr Ala Trp Gly Arq 

1400 1405 1410 

GAG TAC ATA ACG ATG ACC ATC AAG GAG ATA CAG GAA AAG TAC GGC TTT 4445 
Glu Tyr lie Thr Met Thr lie Lys Glu He Glu Glu Lys Tyr Gly Phe 
1415 1420 1425 1430 

AAG GTA ATC TAC AGC CAC ACC GAC GGA TTT TTT GCC ACA ATA CCT GGA 4493 
Lys Val lie Tyr Ser Asp Thr Asp Gly Phe Phe Ala Thr lie Pro Gly 

1435 1440 1445 

GCC GAT GCT GAA ACC GTC AAA AAG AAG GCT ATG GAG TTC CTC AAC TAT 4541 
Ala Asp Ala Glu Thr Val Lys Lys Lys Ala Met Glu Phe Leu Asn Tyr 

1450 1455 1460 

ATC AAC GCC AAA CTT CCG GGC GCG CTT GAG CTC GAG TAC GAG GGC TTC 4589 
He Asn Ala Lys Leu Pro Gly Ala Leu Glu Leu Glu Tyr Glu Gly Phe 

1465 1470 1475 

TAC AAA CGC GGC TTC TTC GTC ACG AAG AAG AAG TAT CCG GTG ATA CAC 4637 
Tyr Lys Arq Gly Phe Phe Val Thr Lys Lys Lys Tyr Ala Val He Asp 

1480 1485 1490 

CAG CM GGC AAG ATA ACA ACG CGC GGA CTT GAG ATT GTG AGG CGT GAC 4685 
Glu Glu Gly Lys lie Thr Thr Arq Gly Leu Glu lie Val Arq Arq Asp 
1495 1500 1505 1510 

TGG ACC GAG ATA GCG AAA GAG ACG CAG GCG AGG GTT CTT GAA GCT TTG 4733 
Trp Ser Glu lie Ala Lys Glu Thr Gin Ala Arq Val Leu Glu Ala Leu 

1515 1520 1525 

CTA AAG CAC GGT GAC GTC GAG AAG GCC GTG AGG ATA GTC AAA GAA GTT 4781 
Leu Lys Asp Gly Asp Val Glu Lys Ala Val Arq lie Val Lys Glu Val 

1530 1535 1540 

ACC GAA AAG CTG AGC AAG TAC GAG GTT CCG CCG GAG AAG CTG GTG ATC 4829 
Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro Pro Glu Lys Leu Val lie 

1545 1550 1555 

CAC GAG CAG ATA ACG AGG GAT TTA AAG GAC TAC AAG GCA ACC GGT CCC 4877 
His Glu Gin lie Thr Arq Asp Leu Lys Asp Tyr Lys Ala Thr Gly Pro 
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39 40 
1560 1565 1570 

CAC GTT GCC GTT GCC AAG AGG TTC GCC GCG AGA GGA CTC AAA ATA CGC 4925 
His Val Ala Val Ala Lys Arg Leu Ala Ala Arq Gly Val Lys lie Arq 
1575 1580 1585 1590 

CCT GGA ACG GTG ATA AGC TAG ATC GTG CTC AAG GGC TCT GGG AGG ATA 4973 
Pro Gly Thr Val He Ser Tyr He Val Leu Lys Gly Ser Gly Arq He 

1595 1600 1605 

GGC GAC AGG GCG ATA CCG TTC GAC GAG TTC CAC COG ACG AAG CAC AAG 5021 
Gly Asp Arq Ala lie Pro Phe Asp Glu Phe Asp Pro Thr Lys His Lys 

1610 1615 1620 

TAC GAC GCC GAG TAC TAC ATT GAG AAC CAG GTT CTC CCA GCC GTT GAG 5069 
Tyr Asp Ala Glu Tyr Tyr lie Glu Asn Gin Val Leu Pro Ala Val Glu 

1625 1630 1635 

AGA ATT CTG AGA GCC TTC GGT TAC CGC AAG CAA GAC CTG CGC TAC CAG 5117 
Arq lie Leu Arq Ala Phe Gly Tyr Arq Lys Glu Asp Leu Arq Tyr Gin 

1640 1645 1650 

AAG ACG AGA CAG GTT GGT TTG ACT GCT TGG CTG AAG CCG AAG GGA ACT 5165 
Lys Thr Arq Gin Val Gly Leu Ser Ala Trp Leu Lys Pro Lys Gly Thr 
1655 1660 1665 1670 

TGACCTTTCC ATTTCTTTTC CAGCGGATAA CCCTTTAACT TCCCTTTCAA AAACTCCCTT 5225 
TAGGGAAAGA CCATGAAGAT AGAAATCCGG CGGCGCCCGG TTAAATACGC TAGGATAGAA 5285 
CTGAAGCCAG ACGGCAGGGT AGTCGTCACT GCCCCGAGGG TTCAACGTTG AGAAGTT 5342 
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Met He Leu Asp Thr Asp Tyr lie Thr Glu Asp Gly Lys Pro Val He 

15 10 15 

Arq He Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Tyr Asp Arq 

20 25 30 

Thr Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 

35 40 45 

Glu Glu Val Lys Lys He Thr Ala Glu Arq His Gly Thr Val Val Thr 

50 55 60 

Val Lys Arq Val Glu Lys Val Gin Lys Lys Phe Leu Gly Arq Pro Val 
65 70 75 80 

Glu Val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp Val Pro Ala He 

85 90 95 

Arq Asp Lys He Arq Glu His Gly Ala Val He Asp He Tyr Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arq Tyr Leu He Asp Lys Gly Leu Val Pro 

115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp He Glu Thr 

130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro He Leu Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Gly Ala Arq Val He Thr Trp Lys Asn Val 

165 170 175 

Asp Leu Pro Tyr Val Asp Val Val Ser Thr Glu Arq Glu Met He Lys 
180 185 190 
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Arq Phe Leu Arq Val Val Lys Glu Lys Asp Pro Asp Val Leu lie Thr 

195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arq Cys Glu 

210 215 220 

Lys Leu Gly lie Asn Phe Ala Leu Gly Arq Asp Gly Ser Glu Pro Lys 
225 230 235 240 

lie Gin Arq Met Gly Asp Arq Phe Ala Val Glu Val Lys Gly Arq He 

245 250 255 

His Phe Asp Leu Tyr Pro Val He Arq Arq Thr lie Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala Val Phe Gly Gin Pro Lys Glu 

275 280 285 

Lys Val Tyr Ala Glu Glu lie Thr Pro Ala Trp Glu Thr Gly Glu Asn 

290 295 300 

Leu Glu Arq Val Ala Arq Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu Ala Gin Leu Ser Arq Leu 

325 330 335 

lie Gly Gin Ser Leu Trp Asp Val Ser Arq Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arq Lys Ala Tyr Glu Arq Asn Glu Leu Ala 

355 360 365 

Pro Asn Lys Pro Asp Glu Lys Glu Leu Ala Arq Arq Arq Gin Ser Tyr 

370 375 380 

Glu Gly Gly Tyr Val Lys Glu Pro Glu Arq Gly Leu Trp Glu Asn lie 
385 390 395 400 

Val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He lie lie Thr His 

405 410 415 

Asn Val Ser Pro Asp Thr Leu Asn Arq Glu Gly Cys Lys Glu Tyr Asp 

420 425 430 

Val Ala Pro Gin Val Gly His Arq Phe Cys Lys Asp Phe Pro Gly Phe 

435 440 445 

lie Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arq Gin Lys lie Lys 

450 455 460 

Lys Lys Met Lys Ala Thr lie Asp Pro He Glu Arq Lys Leu Leu Asp 
465 470 475 480 

Tyr Arq Gin Arq Ala He Lys lie Leu Ala Asn Ser Tyr Tyr Gly Tyr 

485 490 495 

Tyr Gly Tyr Ala Arq Ala Arq Trp Tyr Cys Lys Glu Cys Ala Glu Ser 

500 505 510 

Val Thr Ala Trp Gly Arq Glu Tyr lie Thr Met Thr lie Lys Glu He 

515 520 525 

Glu Glu Lys Tyr Gly Phe Lys Val lie Tyr Ser Asp Thr Asp Gly Phe 

530 535 540 

Phe Ala Thr He Pro Gly Ala Asp Ala Glu Thr Val Lys Lys Lys Ala 
545 550 555 560 

Met Glu Phe Leu Asn Tyr lie Asn Ala Lys Leu Pro Gly Ala Leu Glu 

565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys Lys 



580 



585 



590 
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43 44 
Lys Tyr Ala Val He Asp Glu Glu Gly Lys lie Thr Thr Arg Gly Leu 

595 600 605 

Glu He Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 

610 615 620 

Arg Val Leu Glu Ala Leu Leu Lys Asp Gly Asp Val Glu Lys Ala Val 
625 630 635 640 

Arg lie Val Lys Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro 

645 650 655 

Pro Glu Lys Leu Val lie His Glu Gin lie Thr Arg Asp Leu Lys Asp 

660 665 670 

Tyr Lys Ala Thr Gly Pro His Val Ala Val Ala Lys Arg Leu Ala Ala 

675 680 685 

Arg Gly Val Lys He Arg Pro Gly Thr Val lie Ser Tyr lie Val Leu 

690 695 700 

Lys Gly Ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Thr Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 

725 730 735 

Val Leu Pro Ala Val Glu Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys 

740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Ser Ala Trp 

755 760 765 

Leu Lys Pro Lys Gly Thr 
770 

[0 0 8 1 ] EBHM* : 3 * mm : 2**K 

I2?ij©fi§ : 2325 htfui?- : KiKtR 

Wlom. :«(DNA) * 13?iJ©« : genomi c D N A 

mm 



GATGGAAAGC 


CTGTCATAAG 


MTTTTCAAG 


60 


GACCGGACTT 


TTGAACCCTA 


CTTCTACGCC 


120 


GTCAAGAAGA 


TAACCGCCGA 


GAGGCACGGG 


180 


GTTCAGAAGA 


AGTTCCTCGG 


GAGACCAGTT 


240 


CAGGACGTCC 


CAGCGATAAG 


GGACAAGATA 


300 


GAGTACGACA 


TACCCTTCGC 


CAAGCCCTAC 


360 


GGCGACGAGG 


AGCTGAAAAT 


GCTCGCCTTC 


420 


GAGTTCGCCG 


AGGGGCCAAT 


CCTTATGATA 


480 


ATMCTTGGA 


AGAACGTGGA 


TCTCCCCTAC 


540 


ATAAAGCGCT 


TCCTCCGTGT 


TGTGAAGGAG 


600 


CGCGACAACT 


TCGACTTCGC 


CTATCTGAAA 


660 


GCCCTCGGAA 


GGGATGGAAG 


CGAGCCGAAG 


720 


GAAGTGAAGG 


GACGGATACA 


CTTCGATCTC 


780 


CCCACATACA 


CGCTTGAGGC 


GGTTTATGAA 


840 


TACGCTGAGG 


AMTAACACC 


AGCCTGGGAA 


900 


TACTCGATGG 


AAGATGGGAA 


GGTCACATAC 


960 


GCCCAGCTTT 


CTCGCTTAAT 


CGGCCAGTCC 1020 


AACCTCGTTG 


AGTGGTTCCT 


CCTCAGGAAG 1080 


MGCCCGATG 


AAAAGGAGCT 


GGCCAGAAGA 1140 


GAGCCCGAGA 


GAGGGTTGTG 


GGAGAACATA 1200 


TCAATCATCA 


TCACCCACAA 


CGTCTCGCCG 1260 


TATGACGTTG 


CCCCACAGGT 


CGGCCACCGC 1320 
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TTCTGCAAGG ACTTCCCACG 
CAGAAGATAA AGAAGAAGAT 
TACACOCAGA GGGCCATCAA 
AGGGCGCGCT GGTACTGCAA 
ATMCGATGA CCATCAAGGA 
ACCGACCCAT TTTTTGCCAC 
ATGGAGTTCC TCAACTATAT 
GGCTTCTACA AACGCGGCTT 
GGCAAGATAA CMCGCGCCG 
GAGACGCAGG CGAGGGTTCT 
AGGATAGTCA AAGAAGTTAC 
GTGATCCACG AGCAGATAAC 
OXGTTGCCA AGAGGTTGGC 
TACATCGTGC TCAAGGGCTC 
CACCCCACGA AGCACAAGTA 
GTTGAGAGAA TTCTGAGAGC 
AGACAGGTTG GTTTGAGTGC 
[0 0 8 2 ] : 4 

ie?ij©fi§ : 24 

miam-.im (dna) 



Be?iJ©aH:^DNA 
CTTTTGCTCA GATCTTCTTT CCTG 

[0 0 8 3] brhhi ■■ s 

OSS :36 

mm (dna) 



@2?|J©#I5 :-&J$DNA 
IB?iJ 

CAGGAAAGAA GATCTGAGCA AAAG 24 

[0 084] IB?'J## : 6 
IB?iJ©S§ :36 
I3?iJ©M : W (DNA) 
«©ifc : l*Si 

F*ny- : gmR 
@5?iJ©««:^DNA 

CTGAAAATGC TCGCCTTCGC GATTGCAACT CTCTAC 

[0 0 8 5 ] m?mn : 7 

DfiS :33 

mm (dna) 

«©»: 1** 

hjpay- : ittlltt 

IS5iJ©@H:^)SDNA 
S25"iJ 

CTGAAAATGC TCGCCTTCGC GATTGAAACT CTCT 

[0086] mm*- ■ 8 



ATTTATCCCG AGCCTGCTTG GAGACCTCCT AGAGGAGAGG 1380 
CAAGGCCACG ATTCACCCGA TCGAGAGGAA GCTCCTCGAT 1440 
GATCCTGGCA AACAGCTACT ACGGTTACTA CGGCTATGCA 1500 
GGAGTGTGCA GAGAGCGTAA CGGCCTGGGG AAGGGAGTAC 1560 
GATAGAGGAA AAGTACGGCT TTAAGGTAAT CTACAGCGAC 1620 
MTACCTGGA GCCGATGCTG AAACCGTCAA AAAGAAGGCT 1680 
CAACGCCAAA CTTCCGGGCG CGCTTGAGCT CGAGTACGAG 1740 
CTTCGTCACG AAGAAGAACT ATGCGGTGAT AGACGAGGAA 1800 
ACTTGAGATT GTGAGGCGTG ACTGGAGCGA CATAGCGAAA 1860 
TGAAGCTTTG CTAAAGGACG GTGACGTCGA CAAGGCCGTG 1920 
CGAAAAGCTG AGCAAGTACG AGGTTCCGCC GGAGAAGCTG 1980 
GAGGGATTTA AAGGACTACA AGGCMCCGG TCCCCACGTT 2040 
CGCGAGAGGA GTCAAMTAC GCCCTGGAAC GGTGATAAGC 2100 
TGGCAGGATA GGCGACAGGG CCATACCGTT CGACGAGTTC 2160 
CGACGCCGAG TACTACATTG AGAACCAGGT TCTCCCAGCC 2220 
CTTCGGTTAC CGCAAGGAAG ACCTGCGCTA CCAGAAGACG 2280 
TTGCCTGMG CCGAACGGAA CTTGA 2325 
ie?d©fi§ :30 

m}<D$±: mm (dna) 
20 mom-. i*tn 

I2?iJ©«:£)&DNA 
■SRI 

GCCCTCGTGG TAGAGAGTTG CAATGTCGM 30 

[0 08 7] mmn : 9 

IE?iJ©fi£ :32 

wmm-.mm <dna> 

30 |B?iJ©®SI:£)j£DNA 

CGGACGTACT GATAACGTAC GACGGTGACA AC 32 
[0 0 8 8 ] @2?iJ#^t : 10 
15?iJ©fi§ :33 

mmm-.mm (dna) 

!!©£*: i*a 

I : MDNA 



40 CCTTGAGAGA GTCGCGCGCT TCTCGATGCA AGA 33 

[0 08 9] mmn ■■ 11 

IB?0©fi§ :35 
EW<Z® :«M (DNA) 
»(©$£ : a*M 

^©M^fiXDNA 
S3?!l 

TGGCTAGCCA AGGAACCACC AGTTGATTAG CAGAG 35 
[0 09 0] £$HP» : 12 
50 ie^J©g§:35 
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mkDm-.vm (dna) 



h#py- : mm 

EW©8»:£J$DNA 

ATMGAGGTC CCMCACTTA GTACCTGAAG GOTCA 36 

[0 0 9 1 ] BflBHI : 13 
12?iJ©fi£ :24 
IB?iJCDM:« (DNA) 



hspny- : mm 
mi 

CGCCAOGCTT TTCCCAGTCA CGAC 24 

[0 0 9 2 ] ie?«# : 14 
|5?iJ©S§ : 24 
SB?|J©M:« (DNA) 
«©»: 1*SS 

h#ny- :it»R 

K?>JCMBB:^JSDNA 

CTTTTQCTCA GATCTTCTTT CCTG 24 

[0 0 9 3 ] IE?iJ## : 15 
ie?iJ©S§ :36 
1B?iJ©§S : (DNA) 
«©«: 1#£I 

h^tay- : SiiK 
B?>J©WK:£J*DNA 

AGCTGAAAAT GCTAGCCTTC GACMTGAAA CTCTCT 36 
[0 094] Efl»# : 16 
|H?iJ©S§ :36 
I3^iJ©a:M (DNA) 
$«©«*: 1*11 

h#ny- : mm 

@2?iJ©SS:^DNA 

AGCTGAAAAT GCTAGCCTTC GACGAAGAM CTCTCT 36 
[0 09 5] EJ>|## : 17 
S3?lJ©fi§ :33 

wmm-.tm <dna> 

«©«: 1*11 
h^n^- : BIRR 
KW©«K:£JSDNA 

GAAAATGCTC GCCTTTGATC MGAAACTCT CTA 33 
[0 09 6] EBHHf : 18 
I5?|J©S§ :36 
KWCDS:«» (DNA) 

mom-. \m%. 

12?iJ©»iI:-&J&DNA 

AGCTGAAAAT GCTAGCCTTC GACCATGAAA CTCTCT 36 



[0 09 7 ] EftRPf : 19 

I5?IJ©S§ :30 
mXDW.mfc (DNA) 
!«©$[: 1*IS 

K?iJ©«H:^(SDNA 
CGCCTTCGAC ATTGMGTAC TCTACCATGA 30 
[0 0 9 8] E?tHPt : 20 
IB?iJ©S§ :36 
10 SB^iJ©M:« (DNA) 
«©»: 1*M 
h*vay- : S»R 
KW©«R:^)SSDNA 

AGCTGAAAAT GCTAGCCTTC GACAGAGAAA CTCTCT 36 
[0 0 9 9] @2?iJ#^f : 21 
1B51J©S§ :36 
KWOSiSM (DNA) 
«©»: 1*« 

20 @2^iJ©«:^DNA 

AGCTGAAAAT GCTAGCCTTC GACAAAGAM CTCTCT 36 

[0100] I2?lj#^ : 22 
Sa^iJ©S3 :35 

mm (DNA) 

«©»: 

hjpay- : j&tttt 
E7!I©«H:£*SDNA 

AAAAAGTACT CACCAGTCAC AGAAAAGCAT CTTAC 35 
[0101] E5«## : 23 
30 IB?!j©fi3:34 

&Bt (DNA) 
1*« 

!B?iJ©«i!:t=fJ&DNA 

AAAAAGTACT CAACCAAGTC ATTCVTGAGA ATACT 34 



[Eli] a^DNA»i«yjrf9— ^©ipy^v— ifffitt 

iDNA#)S*4ijVJ-EI'C*3. 

[02] gsgs®DNA#y^5— fe*©iisstt^-rEi 

40 -C&S,, 

[03] DNA#y*7-H*fi^4EtvfcPCR (t 
Ff/A) ©*S*4^-rH-C*5. 

[14] W»DNA*U^9— fe*©i+V (EXO) 

[05] &^DNAJl<y>5--e©#'.M7--tfiSt* 

£DNA#»£^-f0T*&„ 
[06] ^MK0D^y^7--fe*i©X + V5?^Ur 

-tfigtt©tt**^-riatr*s. 
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(27) 
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^mmiE i ] 



[H3] DNA#y^7— tfiHJS8»*ffllr»A:PCR 



grywm Jilt* 



*Kfrl#ffl7fr»aj# 1-3 C - 58- 207 
^21 



